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ABSTRACT 

Envircnnenta: and f a c i l i t y  e f f l u e n t  r a d i o a c t i v i t y  m o n i t o r i n g  a t  t h e  Energy 

Systems Group (ESG) af Rockwell I n t e r n a t i o n a l  ( C a l i f o r n i a  ope ra t i ons )  i s  per-  

formed by i n e  Rad ia t ion  and Nuclear Safe ty  Group of  t h e  Health, Safety and 

Rad ia i i oc  Serv ices Department. S o i l ,  vegeta t ion ,  and sur face water  a r e  rou-  

t i n e l y  sam9ie.t t o  a d i s tance  o f  10 m i l e s  from ESG s i t e s .  Continuous ambient a i r  

sampling and d i r e c t  r a d i a t i o n  mon i to r i ng  by thennoluminescent dosimetry a re  

performed a t  several  o n s i t e  and o f f s i t e  l o c a t i o n s  f o r  measuring a i r b o r n e  rad io -  

a c t i v i t y  concentrac ions and s i t e  ambient r a d i a t i o n  l e v e l s .  R a d i o a c t i v i t y  i n  

eir.issions d ischarged t o  t h e  atmosphere f rom ESG f a c i l i t i e s  i s  con t i nuous l y  

sampled and moni tored t o  ensure t h a t  amounts re leased t o  u n r e s t r i c t e d  areas a r e  

w i t h i n  app rop r ia te  l i m i t s  and t o  i d e n t i f y  processes cha t  may r e q u i r e  a d d i t i o n a l  

e n ~ i n e e r i n g  safeguards t o  min imize r a d i o a c t i v i t y  i r ,  such discharges. I n  add i -  

t i o n ,  se lec ted  nonrad ioac t ive  chemical c o n s t i t u e n t  concent ra t ions  i n  sur face 

water Sischarged co u n r e s t r i c t e d  areas a r e  determined. Th i s  r e p o r t  summarizes 

and discusses mon i to r i ng  r e s u l t s  f o r  1983. 

Tne r e s u l t s  o f  t h i s  environmental mon i to r i ng  i n d i c a t e  t h a t  t h e r e  a r e  no 

s i g n i f i c a n t  sources o f  unnatura l  r a d i o a c t i v e  m a t e r i a l  i n  t h e  v i c i n i t y  of t h e  ESG 

s i t e s .  A d d i t i o n a l l y ,  t h e  s imi  l a r i c y  between o n s i t e  and o f f s i  t e  r e s u l t s  f u r t n e r  

i n d i c a t e s  t h a t  t h e  c o n t r i b u t i o n  t o  general environmental r a d i o a c t i v i t y  due t o  

opera t ions  o f  ESG i s  e s s e n t i a l l y  nonex is ten t .  

The environmental r a d i o a c t i v i t y  repo r ted  h e r e i n  i s  a t t r i b u t e d  t o  n a t u r a l  

sources and t o  f a i l o u t  o f  r a d i o a c t i v e  m a t e r i a l  f rom pas t  atmospheric t e s t i n g  o f  

nuc lear  devices. 



I. INTRODUCTION 

The Energy Systems Group (ESG) of 2ockwel l  I n t e r n a t i o n a l  Corpora t ion  has 

been engaged i n  nuc lear  energy research and development s ince  1945. ESG i s  

c u r r e n t l y  work ing on t h e  design, development, f a b r i c a t i o n ,  and t e s t i n g  o f  compo- 

nents and systems f o r  c e n t r a l  s t a t i o n  power p l a n t s ,  on t h e  d e c l a d d i n ~  o f  i r r a d i -  

a t e d  nuc lear  f u e l ,  and on t h e  Oecontaminarion and D i s p o s i t i o n  o f  F a c i l i t i e s  (D&D) 

program. Cltner programs i n c l u d e  t h e  development and f a b r i c a t i o n  o f  systems f o r  

s tack gas SO2 c o n t r o l ,  p roduc t i on  o f  gaseous and l i q u i d  f u e l s  f rom coal ,  and 

s o l a r  energy development. 

Tne a d n i i n i s r r a t i v e  and s c i e n t i f i c  research f a c i l i t i e s  (F igure  1 )  a r e  l oca ted  

a r  the  ESG De Soto s i t e  i n  Canoga Park, C a l i f o r n i a ,  approximate ly  23 m i l e s  no r th -  

west o f  downtown Los Angeles. The l e v e l  s i t e ,  t y p i c a l  o f  t h e  San Fernando V a l l e y  

f i o o r ,  i s  a t  an a l t i t u d e  of 875 ft above sea l e v e l .  C e r t a i n  nuc lear  programs, 

under l i c e n s e s  issued by t h e  Nuclear Regulatory Commission (NRC) and t h e  S t a t e  of 

C a l i f o r n i a ,  a r e  conducted here. These i n c l u d e  (1)  t h e  former B u i l d i n g  3Oi i lraniurr 

F ~ e i  element f a b r i c a t i o n  f a c i l i t y ,  which was d e c o m i  ssioned and d ismant led d u r i n g  

1983, and (2)  B u i l d i n g  034 a n a l y t i c a l  chemis t ry  l a b o r a t o r i e s  and g a m  i r r a d i a t i o n  

f a c i i i t y .  The 290-acre ESG Santa Susana F i e l d  Labora to r i es  (SSFL) s i t e  (F igu re  2) 

i s  l oca ted  i r !  t h e  Simi H i l l s  o f  Ventura County, approximate ly  30 m i l e s  nor thwest  

c f  downtown Los kngeles. The SSFL s i t e ,  s i t u a t e d  i n  rugged t e r r a i n  t y p i c a l  o f  

noun ta i c  areas o f  recen t  geo log i ca l  age, i s  u n d e r l a i d  by a bedrock u n i t  c a l l e d  

rhe  Chico fo rmat ion .  The s i t e  may be descr ibed as an i r r e g u l a r  p la teau  s p r i n k l e d  

w i t h  outcroppings above t h e  more l e v e l  patches and w i t h  pe r iphe ra l  eroded rav ines .  

E leva t i ons  of t h e  s i t e  vary  f rom 1650 t o  2250 ft above sea l e v e l .  The sur face 

r a n t l e  c o n s i s t s  of sand and c l a y  s o i l  on sandstone. Both  3epartment o f  Energy 

(30E) ano ESG owned f a c i l i t i e s  share t h i s  s i t e ,  shown i n  F igu re  3. SSFL a l s o  

conta ins  f a c i l i t i e s  i n  which nuc lear  ope ra t i ons  l i censed  by  NRC and t h e  Scate are  

conducted. The 1 icensed f a c i  1 i t i e s  i nc lude :  (1 )  t h e  Rockwell I n t e r n a t i o n a l  Hot  

LaScrarory (RIHL:, B u i l d i n g  020; ( 2 )  the  Nuclear M a t e r i a l s  Development F a c i l i t y  

( N M X  j, 3 u i l d i n g  055; (3) a former neut ron  radiography f a c i l i t y  con ta in ing  t h e  

d e p ~ e l e d  L-85 nuc iea r  examinat ion and research reac to r ,  B u i l d i n g  093; and 





F i g u r e  2.  Energy Systems Group - S a n t a  Susana Fie1  d L a b o r a t o r i e s  S i t e  





( 4 )  several  X-ray and rad io i so tope  radiography inspec t ion  f a c i l i t i e s .  The l o c a t i o n  

o f  these s i t e s  i n  r e l a t i o n  t o  nearby communities i s  shown i n  F igure  4. 

Also i nc luded  w i t h i n  the  SSFL s i t e  i s  an 82-acre government-optioned area 

where DOE c c n t r a c t  a c t i v i t i e s  a r e  conducted, p r i m a r i l y  by t h e  nonnuclear Energy 

Technology Engineering Center (ETEC). The r a j o r  ope ra t i ona l  nuc lear  i n s t a l l a t i o n  

w i r h i n  t h s  opt ioned area i s  the  Radioact ive Ma te r ia l  rJisposa1 F a c i l i t y  (RMDF!, 
G u i l S i n ~ s  921 and 022. This  f a c i l i t y  i s  used f o r  s torage o f  i r r a d i a t e d  fuel and 

f o r  packaging r a d i o a c t i v e  wastes generated as a r e s u l t  o f  t h e  D&D program and 

f u e l  decladding opera t ions .  Several deac t i va ted  nuc lear  r e a c t o r  and support  

f a c i l i t i e s ,  a;l w i t h i n  the  opt ioned area, a re  a f f e c t e d  by t h e  3&D progratr. 

C d r r e n t l y  invo lved are several f a c i l i t i e s  t h a t  had been used f o r  SNAP ( S y s t e m  

f 3 r  Nuclear A u x i l i a r y  Power) r e a c t o r  t e s t  opera t ions  and B u i l d i n g s  024 and 359. 

Licensed programs conducted d u r i n ~  1983 inc luded:  (1) the  o ~ e r z t i o n  of t h e  

K H L  f o r  n x l e a r  r e a c t o r  f u e l  decladding and r e a c t o r  sysres component examinat ion 

and the  f a b r i c a t i o n  o f  sealed r a d i a t i o n  sources and ( 2 )  t ne  decomiss ion ing  and 

d i s ~ a n t l i n g  o f  nuc lear  f u e l  manufacttir ing f a c i l i t i e s  fo rmer l y  used f o r  t h e  

p r o d x c i o n  o f  exper inenta l  and t e s t  r e a c t o r  f u e l  i n v o l v i n g  enr iched uranius.  

The basic p o l i c y  f o r  t he  c o n t r o l  o f  r a d i o l o g i c a l  and chemical nazards a t  ESG 

requ i res  tha t ,  through engineer ing c o n t r o l s ,  adequate containment of such n a t e r i a l s  

be provided and tha t ,  through r i g i d  opera t i ona l  con t ro l s ,  f a c i l i t y  e f f l u e n t  

re leases and ex te rna l  r a d i a t i o n  l e v e l s  be reduced t o  a minimum. The environmental 

mon i to r ing  program provides a measure o f  t he  e f fec t i veness  of ESG's s a f e t y  proce- 

dures and o f  t he  engineer ing safeguards incorpora ted i n t o  f a c i l i t y  designs. 

S p e c i f i c  rad ionuc l i des  i n  f a c i l i t y  e f f l u e n t  o r  environmental samples are n o t  

r o u t i n e l y  i d e n t i f i e d  because of t he  extremely low r a d i o a c t i v i t y  l e v e l s  normal ly  

de tec te t ,  b u t  would be i d e n t i f i e d  by a n a l y t i c a l  o r  rad iochemis t ry  techniques i f  

s i g n i f i c a n t l y  increased r a d i o a c t i v i t y  l e v e l s  were observed. A r e l a t i v e l y  small  

nurher  o f  rad ionuc l i des  a re  i nvo lved  i n  these operarions. 





Ir, a s d i r i o n  t o  environmental moni tor ing,  work area a i r  and atnospher ic  

ex i ss ions  a r e  cont inuous ly  moni tored o r  sampled, as a p ~ r o p r i a t e .  Th is  prov ides  

a d i r e c t  measare o f  t he  e f fec t i veness  of engineer ing c o n t r o l s  and a l l ows  

remedial a c t i o n  t o  be taken before  a s i g n i f i c a n t  re lease of hazardous m a t e r i a l  

can occlir. 

Environmental sampling s t a t i o n s  l oca ted  w i t h i n  :he boundaries o f  ESG s i t e s  

are r e f e r r e d  t o  as "ons i te "  s ta t i ons ;  those loca ted  ou ts ide  these boundaries b u t  

w i t h i n  a 1 0 - n i l e  r a d i u s  o f  a s i t e  a re  r e f e r r e d  t o  as " o f f s i t e "  s ta t i ons .  The 

De Soto and SSFL s i t e s  a re  sampled monthly t o  determine the  concent ra t ion  o f  

r a o i o a c t i v i t y  i n  t y p i c a l  sur face s o i l ,  n a t i v e  vegetat ion,  and water.  S o i l  i s  

sampled o n s i t e  (SSFL) and o f f s i t e  semiannua!ly f o r  p lutonium ana lys is .  S i m i l a r  

c f f s i t e  environmental samples, except  f o r  p lutonium ana lys is ,  a re  obta ined 

q ~ a r t e r l y .  Continuous o n s i t e  and o f f s i t e  ambient a i r  sampling prov ides  i n f o r -  

n a t i o n  concerning l o n g - l i v e d  a i rbo rne  p a r t i c u l a t e  r a d i o a c t i v i t y .  Onsi t e  ambient 

r x l i a r i o n  mon i to r i ng  ~ l t i l i z i n g  tnermoluninescent dosimetry (TLD) measures 

envi ronnental  r a d i a t i o n  l e v e l s  a t  t he  De Soto and SSFL s i t e s  and a l s o  a t  several  

o f f s i t e  l oca t ions .  

Nonradioact ive wastes discharged t o  u n r e s t r i c t e d  areas a re  1 i m i  t e d  t o  1 i q -  

u ids  re leased t o  s a n i t a r y  sewage systems and t o  sur face water drainage systems. 

No i n r e n t i o n a l  re leases of  any l i q u i d  p o l l u t a n t s  a r e  made t o  u n r e s t r i c t e d  areas. 

L i q u i d  wastes generated a t  t h e  De Soto s i t e  a re  discharged i n t o  t h e  c i t y  sewage 

systerr.. Th is  e f f l u e n t  i s  sampled p r i o r  t o  re lease  t o  determine r a d i o a c t i v i t y .  

San i ta ry  sewage frm a l l  3 0 i  and ESG f a c i l i t i e s  a t  t he  SSFL s i t e  i s  t r e a t e d  a t  

en o n s i t e  sewage v lan t .  The p l a n t  o u t f a l l  d r a i n s  i n t o  r e t e n t i o n  pond R-2k, 

l oca ted  on tne  a d j o i n i n g  2ocketdyne D i v i s i o n  s i t e .  The sur face water drainage 

system o f  SSFL i s  composed of ca tch  ponds and open dra inage d i t c h e s  lead ing  t o  

r e t e n t i o n  pond R-2A. Water from the  pond may be rec la imed as i n d u s t r i a l  process 

water o r  released, as necessary, o f f s i t e  i n t o  B e l l  Creek, a t r i b u t a r y  of t he  Los 

Angeles ; l iver.  The pond i s  monitored a t  d ischarge f o r  r a d i o a c t i v e  and non- 

r a d i o a c t i v e  p o l l u t a n t s  by Rocketdyne D i v i s i o n  as requ i red  by the  discharge p e m i t  

issued ?o Rocketdyne by ;he C a l i f o r n i a  Regional Water Q u a l i t y  Cont ro l  Board. 



This report sumnarizes environmental monitoring results for 1983. .A com- 

parison of 1983 radioactivity results with results from previous years appears 

in Appendix A. 



11. ENVIROKHENTAL MONITO2ING SUMMARY RESULTS 

The sampling and analyt ical  methods used i n  the  environmental monitoring 

program f o r  radioactive marerials a r e  described i n  Sectioti 111, w i t h  a sumary 

of the Environmental Monitoring Quality Control program i n  Appendix B.  

;he average rad ioac t iv i ty  concentrations i n  local s o i l ,  vegetation, surface 

water, and ambient a i r  fo r  1983 a re  presented in  Tables 1 through 5. In calcu- 

l a t i ng  the averaged concentration value, a l l  values, including negative values, 

were averaged. The method of qoncensored data averaging, recommended by D3E 

Order 5454.i, affords  a be t t e r  esiimate of the  central  val3e and dispersion of 

the dzta.  A l :  l imi t s  of e r ro r  reported i n  the tab les  are  for  one standard 

deviation ( 1 ~ : .  In most cases,  these show the dispersion of the measured value 

about the mean. 

The maximum rad ioac t iv i ty  level detected f o r  a s ingle  sample from the 

znn2al s e t  i s  reported because of i t s  significance i n  indicating the occurrence 

of a za jo r  episode o r  an area-wide incident of radioactive r a t e r i a l  deposition. 

None of the naximum observed values, which, a s  the tab les  snow, occurred randomly 

during the year,  shows a great  increase over the average values beyond natural 

va r i ab i l i t y .  The ambient a i r  sampling data show no grea t ly  increasing o r  de- 
creasing trends f o r  most of the  year and can be described as  generally constant,  

wi t n  some increase i n  local airborne rad ioac t iv i ty  leve ls  occurring during the 

second and t h i r d  quar ters ,  w i t h  a subsequent decrease toward tne end of the year. 

The resu l r s  reported i n  Tables 1 4  and 2 show no s ign i f ican t  difference 

Detween onsire  and o f f s i t e  samples. Table 1-0 shows no s ign i f ican t  var ia t ion in  

so i l  plutonium concentrations f o r  the 1983 sample se t s .  



TABLE 1-A 

SOIL RADIOACTIVITY DATA - 1983 

Onsi t e  
(month1 y )  

O f f s i t e  
(quarter1 y )  

A c t i v i t y  

Number 
o f  

Samples 

Gross Rad ioac t i v i t y  
h C i / g )  

Annual Average Value 
and Dispersion 

a~aximum value observed fo r  s ing le  sample. 

TABLE 1-B 

SOIL PLUTONIUM RADIOACTIVITY DATA - 1983 

Sample 
Location 

S- 56 

S-57 

5- 58 

5- 59 

5-60 

S-6:* 

Maximum gbserved 
Value and 

Month Observed 

1.13 x 
(March) 

29.7 x 
(October) 

1.11 x 10-6 
(January) 

27.8 x 
(Apr i  1 ) 

~ ~~ 

22 June 1983 Survey Results 1 7 December 1983 Survey Results I 

t 

O f f s i t e  l oca t i on  



For c o ~ p a r i s o n  w i t h  the  p lu ton ium preseot  as a r e s u l t  o f  nuc lear  weapons 

t e s r s  ano s a t e l l i t e  devices, pub l ished data f rom s o i l  t e s t s  i n  nearby Burbank, 

C a l i f o r n i a ,  i n  1970-71 show a p lu ton ium concent ra t ion  o f  2 2  x :Ci/g f o r  

0d2" p lus  2uZ4' and -4.36 x lo- '  :Ci/g f o r  ?u238. ;he data i n  Table 1-B show 

no s i g n i f i c a n t  increases r e l a t i v e  t o  t h e  Burbank values. The detected a c t i v i t y  

i s  die t o  a v a r i e t y  o f  n a t u r a l l y  occu r r i ng  rad ionuc l ides  and t o  r a d i o a c t i v e  

f a l l o u t  r e s u l t i n g  f rom the  d i spe rsa l  o f  nuc lear  weapons mate r ia l s  and f i s s i o n  

products by atnospher ic  t e s t i n g .  No atmospheric t e s t s  i n  the  no r the rn  bemi- 

sphere were announced d u r i n g  1983. N a t u r a l l y  occu r r i ng  rad ionuc l ides  i nc lude  

6e7, K4', 3ba7, 5mi47, and t h e  uranium and thor ium s e r i e s  ( i n c l u d i n g  t h e  noble 

gas radon and i t s  r a d i o a c t i v e  daughters!. R a d i o a c t i v i t y  f rom aged f a l l o u t  

cansiscs p r i n a r i l y  o f  t he  f i s s i o n  products Sr  - ?', C S ' ~ ~ ,  and and a l s o  

(1234 and PU"~. Ganma spectrometr ic  ana lys i s  of conposi ted ambient a i r  samples 
7 cc1:ectea du r ing  1983 detected on ly  t h e  n a t u r a l l y  occu r r i ng  rad ionuc l i de  Be , 

plus n a t u r a l l y  o c c u r r i n g  rad ionuc l ides  o f  t e r r e s t r i a l  o r i g i n  such as the  uranium 

and thor ium s e r i e s  and K40 and a l so  t h e  f i s s i o n  product  C S ' ~ ~ .  

I 3ry  Ueighi  

' hunber Annda: v e r a g e  
va'se I 

Area Ac:iviiy i and 2 i s ~ e r s i o n  

' ~ a x i n u n  value 95served for  s icg ie  s a ~ p i e  
%!ic:rn~ d e t e c t i m  leve l  : 2.12 i 19-2 : : ! I 9  alpna; ,3.36 x :C i /c  beta {ash: 



TABLE 3 

DOMESTIC WATER RADIOACTIVITY DATA - 1983 
~ - 

Number 
o f  

Samples 

Gross Rad ioac t i v i t y  
bC i /m l )  

Average Value 
and Dispersion 

Maximum valuea 
and Month 
Observed 

0.88 x lo-' 
(March) 

5.1 x lo-' 
(March) 

0.41 x lo-' 
(Ju ly)  
4.45 x 
(October) 

a~aximum value observed f o r  s ing le  sample 

Domestic water i s  sampled monthly a t  De Soto and a t  two widely separated 

SSFL s i t e  locat ions.  The average domestic water r a d i o a c t i v i t y  concentration 

f o r  each s i t e  i s  presented i n  Table 3. Domestic water used a t  the De Soto s i t e  

i s  supplied by the Los Angeles Department o f  Water and Power. Domestic water 

used a t  the SSFL s i t e  i s  obtained from Ventura County Water D i s t r i c t  No. 17, 

which a lso supplies nearby comnunities, and i s  d i s t r i b u t e d  on the s i t e  by the 

same p ip ing  system prev ious ly  used when a l l  f a c i l i t y  process water was obtained 

from ons i te  wells. Two ons i te  water we l l s  (Wells 5 and 13) were operated dur ing 

1983 t o  reduce the consumption o f  Ventura County domestic water. The wel l  water 

proport ion i n  the blend averaged about 42% f o r  the year, f o r  a t o t a l  we l l  water 
7 consumption o f  about 4.1 x 10 gal. Pressure f o r  the  water system i s  provided 

by elevated storage tanks. 

As discussed e a r l i e r ,  surface waters discharged from SSFL f a c i l i t i e s  and 

the sewage p lan t  o u t f a l l  d ra in  southward i n t o  re ten t ion  pond R-2A on Rocketdyne 

property. When f u l l ,  the  pond may be drained i n t o  B e l l  Creek, a t r i b u t a r y  o f  



I 
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TABLE 5 

AMBIENT A I R  RADIOACTIVITY DATA - 1983 

S i t e  
Location 

(Continuous: 

ile Soto 
Onsi t e  
(,-Ci/nl) 

SSFL Onsite 
(;Ci l m l  ) 

SSFL sewage 
treatment 
p lan t  
3 f f s i t e  
( i ~ C i / n l )  

SSFL Control 
:enter 
O f f s i t e  
( ; X i / m l )  

lumber 
o f  

amp1 es 
Average Value 

and Dispersion 

aximum Val uea 
and Date 
Observed 

ercent 

Of b u i  de 

0.08 

0.009 

1.5 

0.08 

2.3 

0.08 

1.7 

0.08 

!rcent 
o f  

rmpl es 
With 

: t i v i  t y  
< MDL 

88' 

1 8 ~  

95C 

26d 

9!ic 

21d 

97c 

~2~ 

a~aximum value observed f o r  s i n  l e  sample 4 b ~ u i d e :  De Soto s i t e :  3 x 10- 2 uCi/ml alpha, 3 x 10-lo b C i / m l  beta. 10 CFR 20 
Appendix B. SSFL s i t e :  6 x 10-14 uCi/ml alpha, 3 x 10-11 -,Ci/ml beta; 10 CFR 20 
Appendix B, CAC 7, and DOE Order 5480.1A 

'MDL = 6.4 x ID-$ uCiIin1 alpha 
d~~~ = 1.3 x 10-l4 uCi/ml beta. 

the Los Angeles River i n  the San Fernando Valley. Los Angeles County. Pursuant 

t o  the  requirements o f  Los Angeles Regional Water Q u a l i t y  Control Board Resolution 

66-49 o f  21 September 1966, a sampling s ta t i on  f o r  evaluat ing environmental 

r a d i o a c t i v i t y  i n  B e l l  Canyon was establ ished i n  1966. It i s  located approximately 



2.5 miles downstream from the southern Rockwell In ternat ional  Corporation bound- 

ary. Samples, obtained and analyzed monthly, include stream bed mud, vegetation, 

and water. Average r a d i o a c t i v i t y  concentrations i n  Rocketdyne and B e l l  Creek 

samples are ?resented i n  Table 4. 

Con9arison o f  the r a d i o a c t i v i t y  concentrations i n  water from the ponds and 

from B e l l  Creek w i tn  t h a t  o f  the domestic water supply shows no s i g n i f i c a n t  d i f -  

ferences i n  e i t h e r  alpha o r  beta a c t i v i t y .  S imi lar  comparisons between ons i te  

and o f f s i t e  s o i l  and vegetation samples, and those o f  Be l l  Creek show no 

s i g n i f i c a n t  dif ferences. 

The SSFL s i t e  surface water and the ambient a i r  r a d i o a c t i v i t y  concentration 

cjuide values selected f o r  each s i t e  are the most r e s t r i c t i v e  l i m i t s  f o r  those 

radionucl ides cur ren t l y  i n  use a t  iSG f a c i l i t i e s .  Radioact iv i ty  concentration 

guide values are tfiose concentration l i m i t s  adopted by DOE, IJRC, and the State 

o f  Ca l i f o rn ia  as maximum permissible concentrations (MPCs). The MpC values are 

dependent on the radionucl ide and i t s  behavior as a soluble o r  an inso lub le  

na te r i a l .  For comparison w i th  resu l t s  o f  environmental and e f f l u e n t  monitoring, 

w e  lowest 's1PC value f o r  the various radionucl ides present i s  selected. Accord- 

ing ly ,  for  SSFL s i t e  surface water, the guide values of 5 x ;C i /m l  alpha 

a c t i v i t y  corresponding t o  ~u~~~ and 3 x ~C i /n l  beta a c t i v i t y  corresponding 

t o  S rgO are appropriate. The corresponding most r e s t r i c t i v e  guide value f o r  

De Soto s i t e  wastewater r a d i o a c t i v i t y  discharged t o  the sani tary  sewage systen, 

a con t ro l led  area, i s  9 x lo-' : .Ci/ml alpha a c t i v i t y  corresponding t o  u~~~ and 

1 x ;Ci/rr;l beta a c t i v i t y  corresponding t o  co60. These values are estab- 

l i sned  i n  10 CFR 20, Ca l i f o rn ia  Administrat ive Code T i t l e  i7, and DOE Order 

5480. :. 

The guide value o f  6 x 1 0 - l ~  ~ C i / m l  f o r  SSFL s i t e  ambient a i r  alpha a c t i v i t y  

i s  due t o  work w i t h  unencapsulated plutonium. The value o f  3 x lo-'' > C i / m l  fo r  

beta a c t i v i t y  i s  due t o  the.presence o f  srgO i n  f i s s i o n  products i n  i r r a d i a t e d  

nuclear fue l  a t  the SSFL s i te .  The guide value o f  3 x 10-l2 ~ S i / n l  f o r  De Soto 

ambient a i r  algha a c t i v i t y  i s  due t o  work w i t n  unencapsulated uranium ( inc lud ing  

depleted uranium). The guide value o f  3 x l o - l C )  ;Ci/nl i s  f o r  co60, f o r  which 



the ambient a i r  beta a c t i v i t y  guide i s  appropriate since i t  i s  the m s t  r e s t r i c -  

t i v e  l i m i t  f o r  beta-emitt ing radionucl ides present a t  the De Soto s i t e .  Guide 

value percentages are not  presented fo r  s o i l  o r  vegetation data since none have 

been established. 

Ambient a i r  sampling f o r  long- l ived pa r t i cu la te  alpha and beta r a d i o a c t i v i t y  

i s  performed continuously by automatic sequential samplers located a t  the 

De Soto and SSFL s i tes .  A i r  i s  drawn through Type A/E glass f i b e r  f i l t e r  media, 

which are analyzed f o r  re ta ined long- l ived r a d i o a c t i v i t y  a f t e r  a minimum 120-h 

decay per iod t h a t  el iminates n a t u r a l l y  occurr ing shor t - l i ved  pa r t i cu la te  rad io-  

a c t i v i t y .  The average concentrations of ambient a i r  alpha and beta radio- 

a c t i v i t y  f o r  1983 are presented f o r  the various sampler loca t ions  i n  Table 5. 

Rad ioac t i v i t y  l e v e l s  observed i n  environmental samples f o r  1983, reported 

i n  Tables 1 through 5, compare c lose ly  w i t h  l eve l s  reported f o r  recent years. 

Local envirormental r a d i o a c t i v i t y  leve ls ,  which r e s u l t  p r i m a r i l y  from beta- 

emi t t ing radionucl ides and which had shown the e f f e c t  o f  f a l l o u t  during past 

extensive atmospheric t es t i ng  o f  nuclear devices, have decreased and have been 

general ly constant during the past several years. The e f f ec t s  o f  fore ign 

atmospheric nuclear t e s t s  continue t o  be occasional ly observed i n  d a i l y  ambient 

airborne r a d i o a c t i v i t y  leve ls .  The long-term e f fec t s  o f  a i rborne r a d i o a c t i v i t y  

on surface sample r a d i o a c t i v i t y  l eve l s  are not  d iscern ib le  f o r  recent years. 

The cont inuing r e l a t i v e  constancy i n  environmental r a d i o a c t i v i t y  l e v e l s  i s  due 

p r i m a r i l y  t o  the  dominance of n a t u r a l l y  occurr ing radionucl ides i n  the environ- 

ment and t o  the longer - l i fe  f i s s i on  product r a d i o a c t i v i t y  from aged f a l l o u t .  

S i t e  ambient rad ia t i on  monitor ing i s  performed w i t h  themluminescent  

dosimeters. Each dosimeter se t  uses two calcium f l u o r i d e  (CaF2:Mn) low back- 

ground, bulb-type ch ip  dosimeters. The dosimeter sets are placed a t  loca t ions  on 

o r  near tire perimeters o f  the De Soto and SSFL s i t es .  Each dosimeter, sealed 

i n  a l i gh t -p roo f  energy compensation shield,  i s  i n s t a l l e d  i n  a polyethylene 

container which i s  mounted about 1 m above ground a t  each locat ion.  The dosi- 

meters are exchanged and evaluated quarter1 y. F i f teen  onsi t e  TLD monitoring 



l o c a t i o n s  were used d u r i n g  t n e  year.  F i v e  a d d i t i o n a l  dosimeter sets,  a laced a t  

l o c a t i o n s  up t o  :O ~ i l e s  f rom t h e  ESG s i t e s ,  a re  s i m i l a r l y  eva lua ted t o  d e r e m i n e  

t h e  l o c a l  area o f f s i t e  ambient r a d i a t i o n  l e v e l ,  which averaged 3 :S/h f o r  1983. 

The q u a r t e r l y  and annual r a d i a t i o n  exposures and t h e  equ iva len t  annual exposure 

r a t e s  moni tored a t  each dosimeter l o c a t i o n  a r e  presented i n  Table 6. 

The t a b l e  shows t n a t  r a d i a t i o n  exposures and equ iva len t  annual exposure 

r a t e s  moni tored ons i  t e  a re  n e a r l y  i d e n t i c a l  t o  l e v e l s  moni tored a t  f i v e  w i d e l y  

separated o f f s i t e  l oca t i ons .  These data i n c l u d e  n a t u r a l  background r a d i a t i o n  

f r o r i  cosmic r a d i a t i o n ,  rad ionuc l  ides  i n  t h e  s o i l ,  radon and thoron i n  t h e  at,ms- 

pnere, and r a d i o a c t i v e  f a l l o u t  from atmospheric nuc lea r  dev ice  t e s t s .  Loca l l y ,  

t h e  n a t u r a l  background r a d i a t i o n  l e v e l  as measured by these dosimeters i s  about 

123 mR/year. The smal l  v a r i a b i l i t y  observed i n  t h e  data i s  a t t r i b u t e d  t o  d i f f e r -  

ences i n  e l e v a t i o n  and geo log ic  c o n d i t i o n s  a t  t h e  var ious  dosimeter  l o c a t i o n s .  

Tne a l t i t u d e  range f o r  t h e  dosimeter  l o c a t i o n s  i s  f rom about 875 ft AS: (above 

sea l e v e l )  a t  t h e  De Soto s i t e  t o  a maximum of about 1900 ft ASL f o r  one o f  

t h e  SSFL dosimeters. When normal ized t o  a s p e c i f i c  a l t i t u d e  by a d j u s t i n g  t h e  

r s p o r t e d  va lue  by an a l t i t u d e  adjustment f a c t o r ,  measured r a d i a t i o n  exposures 

f o r  a l l  l o c a t i o n s  are  e s s e n t i a l l y  i d e n t i c a l .  The 1983 averaged exposure values 

ad jus ted  t o  1989 ft ASL are  112 = 7 nR f o r  t h e  De Soto s i t e ,  112 = 9 mR f o r  

t h e  SSFL s i t e ,  and 116 i 7 mR f o r  t h e  o f f s i t e  c o n t r o l  dosimeters. Since the  

dara f o r  t n e  o n s i t e  and o f f s i t e  l o c a t i o n s  a r e  n e a r l y  i d e n t i c a l ,  no measurable 

d i r e c t  r a d i a t i o n  dose t o  t h e  general popu la t i on  o r  t o  i n d i v i d u a l s  i n  u n c o n t r o l l e d  

areas res t i l  t e d  from ESG operat ions.  

Dur ing t h e  4-year p e r i o d  1977 through 1980, a steady i nc rease  was observed 

i n  tine TLD readings f o r  a l l  l oca t i ons .  Altnough t h e  increases were v a r i a b l e  f r o n  

yea r  t o  yea r  and between loca t i ons ,  averaged over  4 years, t h e  increases were i r ,  

t n e  range of 14 t o  17 mR p e r  year .  The values f o r  1983 show a s l i g h t ,  b u t  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  decrease over  t h e  prev ious  y e a r ' s  r e s u l t s  and cont inue 

t h e  downward t rend,  begun i n  1981, toward t h e  e a r l i e r  observed values. Among DOE- 

c o n t r a c t o r  environmenta: mon i to r i ng  programs, t h i s  apparent inc rease i n  r a d i a t i o n  

readings was observed by  o n l y  one o t h e r  con t rac to r ;  t h a t  c o n t r a c t o r  i s  a l s o  t h e  

o n l y  o t h e r  c o n t r a c t o r  us ing  t h e  CaF2:t4n b u l b - t y ~ e  dosimeters t inat a re  used a t  

ESG. Thus, the  e f f e c t  appears t o  be r e l a t e d  t o  t h i s  p a r t i c u l a r  type o f  dosimeter. 



a ~ i s s i n g  dosimeter; annual exposure based on data fo r  three quarters. 

TABLE 6-A 

DE SOT0 AND SSFL SITES -AMBIENT RADIATION 

v 

TLD 
Location 

1. De Soto 

2. De Soto 

3. De Soto 

4. De Soto 

5. De Soto 

6. De Soto 

7. De Soto 

8. De Soto 

Mean value 

1. SSFL 

2. SSFL 

3. SSFL 

4. SSFL 

5. SSFL 

'6. SSFL 

7. SSFL 

Mean value 

1. D f f s i t e  

2. O f f s i t e  

3. O f f s i t e  

4. O f f s i t e  

5. D f f s i t e  

Mean value 

Annual 
Exposure 

(mR) 

113 

106 

103 

123 

106 

119 

DOSIMETRY DATA - 1983 

Quar te r l y  Exposure 
Equivalent 
Exposure a t  
1000 

(mR) 

115 

108 

105 

125 

108 

121 

Q-1 

29 

28 

28 

32 

28 

3 1 

27 

3 1 

29 

3 1 

3 1 

33 

30 

30 

26 

38 

3 1 

29 

28 

30 

30 

32 

30 

9-3 

28 

26 

26 

31 

28 

32 

27 

27 

28 

31 

32 

33 

37 

31 

29 

35 

33 

31 

28 

27 

33 

32 

30 

ft ASL 

@/h) 

13 

12 

12 

14 

12 

14 

12 

13 

13 

12 

13 

14 

13 

12 

11 

14 

13 

14 

12 

13 

14 

14 

13 

(mR) 

4-2 

29 

27 

24 

30 

26 

28 

25 

27 

27 

a 

32 

32 

32 

30 

27 

34 

31 

30 

27 

27 

31 

31 

29 

103 1 105 

4-4 

27 

25 

25 

30 

24 

28 

24 

24 

26 

29 

31 

33 

31 

29 

26 

2 9 

31 

27 

25 

25 

27 

28 

26 

109 

110 

121 

126 

131 

130 

120 

108 

136 

126 

117 

108 

109 

121 

123 

115 

' 111 

112 

109 

114 

119 

117 

107 

97 

124 

112 

120 

106 

111 

119 

124 

116 



S u p 3 l m n t a r y  measurements o f  ambient r a d i a t i o n  l e v e l s  a r e  made w i t h  a h igh-  

pressure i o n  chamber (HFIC)  a t  each s i t e .  The H P I C  values f o r  1983 were equiva- 

l e n t  t o  annual exposures o f  99 mR f o r  3e Soto and 105 mR f o r  SSFL. 3ata f o r  t h e  

S ta re  o f  C a l i f o r n i a  TLDs (L iF ) ,  which a r e  p laced a t  e i g h t  ESG dosimeter l oca t i ons ,  

bo th  o n s i t e  and o f f s i i e ,  a r e  presented i n  Table 6-6 f o r  1983. These v a r i a t i o n s  

r e f l e c t  t h e  nornal  v a r i a t i o n s  i n  measurements w i t h  these devices and a r e  n o t  

s i g n i f i c a n t .  

TABLE 6-8 

DE SOT0 AND SSFL SITES - STATE OF CALIFORNIA 
A#SIENT ZADIATION D9SIMETRY DATA - l983 

a ~ o s i n e r e r  i o c a t i o n  began w i t h  second q u a r t e r  
b ~ n n u a l i z e d  va lue  
C-. uos ine te r  damaged du r ing  d e p l o y w n t  i n t e r v a l  

I 
Ti 3 

Locat ion  

2. De Soto 

4. D e S o t o  

8. Ge Soto 

Mean value 

quar te r1  y Exposure 
(mR) 

I 

Annual 
Exposure 

(mg) 

105 

39 

30 

54 

41 

1 -' 
- C 

- 

- C 

22 
c - 

22 

I 
27 

18 

23 

3-1 

27 

24 
- a 

26 

3. SSFL 1 ! 34 

6. SSFL i 26 
j 
! -a 7. SSFL 
I 

Mean va lue  1 30 
1 

I 

1 22 
I. O f f s i r e  

5. O f f s i t e  19 

0-3 

43 

I 33 

25 

34 

4-2 

16 

13 

39 

23 

Yean va lue  

- 

9-4 

19 

17 

17 

18 

Equ iva len t  i xpcsure  
a t  1900 ft ASL 

22 1 127 b j 115 
i 1 13 i 

26 / 104 i 93 11 

24 
! 

1 5 6 ~  144 16 

2 i  

(nR) 

137 

87 89 

1 0 8 ~  / 110 

100 1 102 

(;1G/h) I 
12 

10 

13 
I 

12 
I 

13 

11 

9 

10 

117 

93 

78 

86 

24 

19 

2 1 

20 

129 

91 

77O 

84 



B. NONRADIOACTIVE MATERIALS - 1983 

Processed wastewater and most co l lec ted  surface runo f f  discharged from the 

SSFL s i t e  f lows t o  re ten t ion  pond R-2A, operated by Rocketdyne. Water samples 

from the pond are analyzed f o r  various const i tuents,  as required by the Regional 

Water q u a l i t y  Control Board, f o r  each discharge t o  Be l l  Canyon. Such discharges 

are normally done only  as a r e s u l t  o f  excessive r a i n f a l l  runo f f .  During r a i n f a l l -  

caused releases, the NPDES permit  concentration l i m i t s  f o r  t u r b i d i t y  and f o r  

suspended and se t t leab le  so l i ds  do no t  apply. The resu l t s  o f  analyses f o r  each 

discharge f o r  1983, most o f  which were r a i n f a l l  related, are presented i n  

Table 7. 
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NONRADIOACTIVE CONSTlTUtNTS I N  WASTEWATCR DISCHARGED TO UNRCSTRICTtU AREAS - 1903 
(Ana l  v s i s  R e s u l t s  f o r  Wastewater IJi  scharued  fro^ Pond 11-2A to  

i c l l  Crcek on [ la te  I n d i c a t e d  - s i m p i e  S t a t i o n  W-12) 
(Shee t  1 o f  2 )  



TABLE 7 
NONRADIOACTIVE CONSTITUENTS 1N WASTEWATER DISCHARGED TO UNRESTRICTED AREAS - 1983 

(Amalysis Results f o r  Wastewater Discharged from Pond R-2A t o  
B e l l  Creek on Date Ind icated - Sample S ta t ion  W-12) 

(Sheet 2 o f  2) 

Total dissolved solids i q 1 1 1  

Chloride (&I) 

sulfate Iq1I I 
Suspndcd sol ldsb Imgll I 

b Settleable solids I q 1 1  I 
8W5 1 ~ / 1  I 
O i l  and grease Imgll I 
~ u r b l d i t y ~  iTUl 

C h r a i u  (&I I 
Fluoride 1 ~ 1 1 )  

Boron iqll 1 
Resldual chlorine iqlll 
Fecal c o l i f o m  ( R Y I I W  811 

Surfactants i B 1 S I  

OH 

I 

.I Of s of 
Result Gulde Result Ulfde 

I u i n f a l l  (in.) I 2.45 1 0.75 1 2.35 1 0.65 1 1.18 1 0.91 

I E s t l u t e d  r a i n f a l l  
runoff (gal) 1 3.8 a 1 0  I 6 a 1 0  I ;:; : :$ I 1.4 a lo7 1 2.5 x lo7 1 1.9 x l o 7  

Release v o ~ u e  (gal) 3.3 a 10 5.0 a 10 2.5 x lo6 3.2 x lo6 2.6 a lo6 

:Rainfall-related d lscharr  
CYot a pl icable t o  discharges containing r a i n f a l l  runoff during or l ued ia te l y  a f ter  periods o f  ra in fa l l  
p r d u t e d  to  natural ly cccurrlng c k m i m  leachlng f m  the so i l  
Attr ibuted to  lncmsed  c h l o r f n  feed ra te a t  treatment plant due to  a lavatory u l f u n c t l o n  

6 Note: Pond R-2A capaclty - 2.5 a 10 gal 
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111. ENVIRONMENTAL MONITORING PROGRAM 

F.. GEKEYi BESCRIPTIOF: 

So i l  and vegetation sample c o l l e c t i o n  and analysis f o r  r a d i o a c t i v i t y  were 

i n i t i a t e d  i n  1952, i n  the Downey. Ca l i f o rn ia  area, where the Energy Systems 

Group was i n i t i a l l y  located. Environmental sampling was subsequently extended 

t o  the then proposed SRE s i t e  i n  the Sini H i l l s  i n  Yay o f  1954. I n  addi t ion,  

sampling was begun i n  the-Burro F la ts  area, southwest o f  SRE, where other 

nuclear i n s t a l l a t i o n s  were planned and are cur ren t l y  i n  operation. The Downey 

area survey was terminated when nuclear a c t i v i t i e s  were relocated t o  Canoga Park 

i n  1955. Tne p r i ca ry  purpose o f  the environmental monitoring program i s  t o  

swvey environmental r a d i o a c t i v i t y  adequately t o  ensure t h a t  ESG operations do 

not cont r ibute s ic jn i f i can t l y  t o  environmental r ad ioac t i v i t y .  The locat ions o f  

sanplinc s ta t ions are shown i n  Figures 5 through 7 and l i s t e d  i n  Table 8. 

B. SAMPLING AN3 SAMPLE PREPARATION 

1. Soi l  

S o i l  i s  analyzed f o r  r a d i o a c t i v i t y  t o  monitor f o r  any s i g n i f i c a n t  increase 

i n  rad ioact ive deposit ion by f a l l o u t  from airborne rad ioac t i v i t y .  Since s o i l  i s  

na tu ra l l y  rad ioact ive and has been contaminated by atmospheric t e s t i n g  o f  

nuclear weapons, a general background leve l  o f  r a d i o a c t i v i t y  ex is ts .  The data 

are monitored f o r  increases beyond the natura l  var iab i  1 i t y  o f  t h i s  background. 

Surface s o i l  types avai lab le  f o r  sampling range from decomposed gran i te  t o  

c lay and loam. Samples are taken from the upper 1 cm o f  undisturbed ground 

surface f o r  gross r a d i o a c t i v i t y  analysis and t o  a depth o f  5 cm f o r  plutonium 

analysis. The s o i l  samples are packaged i n  p l a s t i c  containers and returned t o  

tne laboratory f o r  analysis. 



T L D  

Figure 5. Map o f  Canoga Park, Simi Val ley ,  Agoura, and 
Calabasas Sampling Stations 
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r i g u r e  6. Map o f  I)(! Soto Si te  and V i c i n i t y  Simpl ing S t a t i o n s  
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Figure 7. Map o f  Santa Susana F i e l d  Laboratories S i t e  Sampling Stations 



TABLE 8 

SkMPLi STATION LOCATIONS 
(Sheet 1 o f  3 )  

s t a t i o n  I Locat ion  
( f requency o f  samplins) 

~ S S F L  S i te ,  Bldg. 143 (M) 

/sSFL S i te ,  Below Bldg. 143 by nerirneter Drainage Systen Near Pond (M) 

[SSFL S i te ,  Sldg. 064 (M)  

~ S S F L  S i te ,  Bldg. 320 (H) 

~SSFL S i t e ,  3163. 363 (M) 

I Rocketdyne S i t e  ( S i l v e r n a l e )  I n t e r i r r  Retent ion  Pond (Q) 

~ S S F L  S i t e  Access Road ( 3 )  
ISSFL S i t e ,  B:dg. 093 (L-85 Reactor! (M! 

;SF; S i te ,  a t  SRE Water Retent ion  Pond (M) 

~ S S F L  S i te ,  Bldg. 028 (M) 

~SSFL  S i t e  Entrance, Woolsey Canyon (Q)  
I 
Se Soto S i te ,  31dg. 004 (M)  I ~ 

iDe Soto Avenue and Plurnner S t r e e t  (9) 

i ?ason Avenue and Nordhoff S t r e e t  (Q)  

.De Soto Avenue and Parthenia S t r e e t  (6) 
Canoga Avenue and hordhoff S t r e e t  (2) 

l ~ i n i  v a l l e y ,  Alarno Avenue and Sycamore Xoad (9 :  
! 
'Agoura - Kanan Road and Ventura Freeway ( 3 )  
!:alaDaiai - Parkway C a l a b a i a ~  and Yentura Freeway ( 9 )  
I 
/SF;  S i te ,  Bldg. 886 (M) 
~Cha tswor th  Reservo i r  Nor th  3oundary (Qj 

j i S i L  S i re ,  Bldg. 029 (M) 

!SSFL S i te ,  Bur ro  F l a t s  Drainage Contro l  Channel, t S t r e e t  and 
jl7in S t r e e t  (K) 

I2ocketdyne S i t e  Pond 2-2A (Q! 
B e l l  Creek ( M )  

SV - S o i i  and Vegetat ion Sample S t a t i o n  
(M) - i4onthly Sample 
(Q; - g u a r t e r l y  Sample 



TABLE 8 

SAMPLE STATION LOCATIONS 
(Sheet 2 of 3) 

Stat ion 

5-55 

S-56 

S-57 

S- 58 

s- 59 

S-60 

5-61 

61- 6 

W-7 

W-11 

W- 12 

U- 16 

A- 1 

A-2 

A- 3 

A-4 

A- 5 

A- 6 

A- 7 

A- 8 

A- 9 

Location 
(frequency o f  sampl ing)  

Rocketdyne S i t e  Pond R-2A (Pond Bottom Yud) (M) 

SSFL Site, F St reet  and 24th Street (S) 

SSFL Si te,  J St reet  a t  Bldg. 055 (S) 

SSFL Si te,  Bldg. 353 (S) 

Rocketdyne S i t e  Test Area CTL 4 (S) 

Rocketdyne S i t e  Pond R-2A (S) 

S i m i  Valley, East End o f  Alamo Avenue (S) 

Rocketdyne S i t e  (S i lverna le)  In te r im Retention Pond (Drains t o  Pond 
R-2A) ( M )  

SSFL S i t e  Domestic Water, Bldg. 003 (M) 
SSFL S i t e  Domestic Water, Bldg. 363 (M) 

Rocketdyne S i t e  Pond R-2A (M) 

Be l l  Creek (M) 

De Soto Site, Bldg. 001 Roof (D) (relocated t o  Bldg. 002 Roof 08/20/83 

De Soto Site. Bldg. 004 Roof (D) 

SSFL Si te,  Bldg. 009, West Side (D) 

SSFL Site, Bldg. 011, West Side ( D )  
Rocketdyne Site. Bldg. 600, North Side (D) 

Rocketdyne Site, Bldg. 207, Worth Side (D) 

SSFL Site, Bldg. 074, South Side (D) 

SSFL Site, s1dg. 143, West Side (D) 

SSFL Site, Bldg. 363. North Side (D)  

S - So i l  Sample S ta t ion  
W - Water Sample Stat ion 
A - A i r  Sample Stat ion 
(5)  - Semiannual Sample 
(M) - Monthly Sample 
(D) - Da i l y  Sample 



TABLE 8 

SAMPLE STATION LOCATIONS 
(Sheet 3 of 3) 

Loca t i on  
( f requency o f  sampl ing!  

Ge Soto S i t e ,  South of 3139. 102 (Q)  

3e Soro S i re ,  Gest Boundary (Q) (S ta te  o f  C a l i f o r ~ i a  TLCl Locat ion)  

De Soro S i te ,  Guard Post No. 1 ,  Bldg. 231 (F) 
3e Soto S i t e ,  East  Fence !Q) (S ta te  o f  C a l i f o r n i a  TLC Locat ion)  

Ce Soto S i t e ,  No r th  Boundary (Q) 

3e Soto S i te ,  East Boundary (9 )  

De Soto S i t e ,  South Boundary (Q) 

3e Soto S i t e  (S ta te  o f  C a l i f o r n i a  TLD Locat ion! 

SSFL Sice, Bldg. 114 (Qj 

SSFL S i re ,  SKE Xetent ion  Pond jQj 

SSFL S i te ,  E l e c t r i c  Substa t ion  No. 719 (Q)  (S ta te  o f  C a l i f o r n i a  TLD 
Locat ion)  

SSFL S i t e ,  Wesr Boundary on  H S t r e e t  (Q)  

SSFL S i te ,  a t  Southwest Boundary (G) 
SSFL S i te ,  Bldg. 854 (Q) (S tare  of  C a l i f o r n i a  TL3 Locat ion)  

SSFL S i re ,  B!dg. 363, Nor th  Side (Q! (S ta te  o f  C a l i f o r n i a  TLC Loca t i on )  

O f f s i  te ,  No r th r i dge  (9) i s r a t e  o f  C a l i f o r n i a  TL3 i o c a t i o n )  

Of fs i te ,  S imi  V a l l e y  (GI 
O f f s i t e ,  Morthr idge ( Q j  

O f f s i t e ,  Sisi V a l i e y  (9 )  

O f f s i t e ,  S i m i  Va l l ey  ( Q j  ( S t a t e  o f  C a l i f o r n i a  TLD L o c a t i o n j  

T i 3  - ihermo lu r i nescen t  Dosimeter Locat ion  
(Q j - Cjuarter ly Sample 



Sample preparation f o r  gross r a d i o a c t i v i t y  determination consists o f  trans- 

f e r r i n g  the  s o i l s  t o  Pyrex beakers and dry ing them i n  a muf f le  furnace a t  about 

500'~ f o r  8 h. A f t e r  cooling, the  s o i l  i s  sieved t o  obta in  uniform p a r t i c l e  

size. Two-gram a l iquo ts  o f  the  sieved s o i l  are weighed i n t o  copper planchets. 

The s o i l  i s  wetted i n  the planchet w i t h  alcohol, evenly d i s t r i b u t e d  t o  obta in  

uniform sample thickness, dried, and counted f o r  alpha and beta rad ia t ion.  So i l  

plutonium analysis i s  performed (according t o  the guidel ines spec i f ied  i n  U.S. 

NRC Regulatory Guide 4.5 t i t l e d  "Measurements o f  Radionuclides i n  the  Environ- 

ment-Sampl i n g  and Analysis o f  Plutonium i n  So i l " )  by a c e r t i f i e d  independent 

t e s t i n g  laboratory. 

2. Vegetation 

The analysis o f  vegetation, performed as an adjunct t o  the s o i l  analysis, 

i s  done t o  determine the  uptake o f  r a d i o a c t i v i t y  by plants. These p lan ts  do no t  

cont r ibute t o  the human food chain, and there i s  no s i g n i f i c a n t  ag r i cu l t u re  o r  

grazing i n  the  imnediate neighborhood o f  e i t h e r  s i te .  

Vegetation samples obtained i n  the f i e l d  are o f  the  same perennial p lan t  

types, wherever possible; these are usua l l y  sunflower o r  w i l d  tobacco. Vegeta- 

t i o n  leaves are s t r ipped from p lan ts  and placed i n  i c e  cream cartons f o r  t ransfer 

t o  the laboratory f o r  analysis. Ord inar i ly ,  p l an t  r o o t  systems are not  analyzed. 

Since the  analysis i s  done t o  determine uptake only, and not  f a l l o u t  deposi- 

t ion ,  vegetation i s  f i r s t  washed w i t h  tap water t o  remove fore ign matter and 

then thoroughly r insed w i t h  d i s t i l l e d  water. Washed vegetation i s  vacuum dr ied  

i n  tared beakers a t  1 0 0 ~ ~  f o r  24 h f o r  dry  weight determination, then ashed i n  a 

mu f f l e  furnace a t  about 500'~ f o r  8 h, producing a completely burned ash. One- 

gram a l iquo ts  o f  pulver ized ash from each beaker are weighed i n t o  copper planchets. 

The vegetation ash i s  wetted i n  the  planchet w i t h  alcohol, evenly d i s t r i b u t e d  t o  

ob ta in  uniform sample thickness, dried, and counted f o r  alpha and beta rad ia t ion.  

The drylash weight r a t i o  i s  used f o r  determining the  equivalent dry  weight gross 

r a d i o a c t i v i t y  concentration value. The moisture content o f  the vegetation i s  i 
about 80% o f  t o t a l  p l an t  weight. 



3.  Water 

Swface and domestic supply water samples a r e  obtained monthly a t  the 

Ge Soto and SSFL s i t e s  and from Bell Creek. The water i s  drawn in to  1 - l i t e r  

t a l  

ethylene Sotr les  and t ransferred t o  the laboratory. 

Five-bundred-milliliter volumes of water a r e  evaporated t o  dryness i n  crys- 

izing dishes a t  about 90O~. The residual s a l t s  a r e  redissolved in to  dis-  

ed water, t ransferred t o  planchets, dr ied under heat lamps, and counted f o r  

a and beta radiation.  

h .bient  Air 

Air sampling i s  perfomed continuously a t  the  De Soto and SSFL s i t e s  with 

automatic a i r  samplers, operating on 24-h sampl ing cycles. Airborne par t icu la te  

radioact ivi ty  i s  collected on Type A/E  lass f i b e r  f i l t e r  media, which a r e  auto- 

na t ica l ly  changed dai ly  a t  the end of each sampling period. The samples are  

counted f o r  alpha and beta radiation following a minimum 120-h decay period. 
3 The volune of a typical  dai ly  ambient a i r  sample i s  about 25 ni . 

Figure 8 i s  a graph of the  weekly long-1 ived alpha and beta ambient a i r  

radioact ivi ty  concentrations f o r  the De Soto and SSFL s i t e s  during 1983. The 

dai ly  data were matnematically smoothed by a program t h a t  calculates  a moving 

weekly everage of dai ly  data f o r  the  year. The average alpha and beta radio- 
a c t i v i t y  concentrations for  each month a re  indicated by horizontal bars. The 

graph shows sinall decreasing trends i n  airborne rad ioac t iv i ty  during the f i r s t  

and fourth quar ters ,  with a small increase i n  the sumkr; however, overall  

levels  were g e n e r ~ l l y  constant f o r  tine year. Several t r ans i en t  peak concentra- 

t ion levels  were observed within the general trend. This a c t i v i t y  i s  a t t r ibu ted  

t o  natural ly  occurring airborne radioactive materials and t:, residual aged f a l l -  

out from past  foreign atmospheric t e s t s  of nuclear devices. Yuclides iden t i f ied  

in  a i r  samples col lected during 1983 include ~ e ~ ,  ~ s ~ ~ ~ ,  and K ~ ' ,  plus several of 

the natural ly  occurring radionuclides from the uranium and thoriut;! s e r i e s .  iJhile 

tne  data f o r  airborne alpha a c t i v i t y  a r e  a l l  below the minimum detection level for  

a s ing le  sam?le, averaging over 7 consecutive days, and over calendar months 

reveals :he long-term behavior of t h i s  ac t iv i ty .  
ESG-84- 9 
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LOCAL RAINFALL OCCURRED ON DAYS INDICATED 8Y DOT 
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Figure 8. Weekly, Monthly, and Annual Averaged Long-Lived Airborne Rad ioac t iv i ty  a t  the 
i De Soto and Santa Slrsana F ie ld  Laboratories S i t e s  - 1983 



Envi ronrnental s o i  1, vegetat ion, water, and ambient a i r  samples a re  counted 

f o r  a:pha and beta r a d i a t i o n  w i t h  a low-background gas f l o w  p ropor t i ona l  count- 

i n g  syster .  The system i s  capable o f  s imul taneously count ing  both alpha and n e t  

bera r a d i a t i o n .  The sample-detector con f igu ra t i on  provides a near l y  2ageometry. 

The thin-window de tec to r  i s  c o n t i n u a l l y  ?urged w i t h  methane count ing  gas. A 
prese t  t ime node o f  ope ra t i on  i s  used f o r  a l l  samples. The minimum de tec t i on  

l e v e l s  shown i n  Table 9 are those f o r  a s i n g l e  sample determined by us ing  

t y p i c a l  val2es f o r  count ing  time, system e f f i c i e n c i e s  f o r  de tec t i ng  alpha 

and beta rad ia t i o r i ,  background count r a t e s  (approximately 0.05 con; a and 

1.0 cpz s ) ,  and s a a j l e  s ize.  For t h e  tab le ,  t h e  minimum s t a t i s t i c a l l y  

s i g n i f i c a n t  aimont o f  r a d i o a c t i v i t y ,  i r r e s p e c t i v e  o f  sample con f igu ra t i on ,  

i s  taken as t n a t  amount equal i n  count r a t e  t o  th ree  t imes t h e  standard 

dev iaz ion  o f  t he  system background count ra te .  

TABLE 9 

KINIMJM RACI0ACT:VITY DETECTION LEVELS (MDLs) 

S o i l  

Vegetat ion 

5Jater 

A i  r 

A c t i v i t y  M i  nirnum Detec t ion  Level 

(5.8 = 3.4) 1 f 8  ;Ci/g 

(2.3 = 1.2) 13-7 :Ci/g 

(1.2 = 0.7) 10-7 L i / g  ash 

(3.6 = 1.8) :Ci/g ash 

(2.3 - 1.4) 10- lo  ~ C i / m l  

(6.4 = 3.2) 10-lo LCi/ml 

-15 .. . (6.4 = 3.8) 10 d i / m l  

(1.3 1 0.6) 10 - l4  ; r C i / n ; l  

Counting system e f f i c i e n c i e s  a re  determined r o u t i n e l y  w i t h  Ra-D+E+F ( w i t h  
36 7n230, $35, and pu a lphz absorber),  C1 , 4C 

239 standard sources and w i t h  K , i n  

the  f o m  of standard reagent-grade KC1, which i s  used t o  s imula te  s o i l  and 



vegetation samples. Sel f-absorption standards are made by d i v i d i ng  sieved KC1 

i n t o  samples, increasing i n  mass by 200-mg increments, from 100 t o  3000 mg. The 

samples are placed i n  copper planchets o f  the  type used f o r  environmental samples 

and are counted. The r a t i o  o f  sample a c t i v i t y  t o  the observed net count r a t e  

f o r  each sample i s  p lo t t ed  as a func t ion  o f  sample weight. The cor rec t ion  

f ac to r  ( r a t i o )  corresponding t o  sample weight i s  obtained f r o m  the graph. The 

product o f  the correct ion f a c t o r  and the net  sample count r a t e  y i e l d s  the  sample 

a c t i v i t y  (dpm). This method has been proven usable by apply ing i t t o  various- 

s ized a l iquo ts  o f  uni formly mixed environmental samples and observing tha t  the 

resu l tan t  spec i f i c  a c t i v i t i e s  f e l l  w i t h i n  the expected s t a t i s t i a l  counting 

er ror .  

Since the  observed r a d i o a c t i v i t y  i n  environmental samples i s  p r imar i l y  the 

r e s u l t  o f  natura l  sources and weapons-testing. and i s  a t  such low concentrations, 

no e f f o r t  i s  normally made t o  i d e n t i f y  ind iv idua l  radionucl ides. The detect ion 

o f  s i g n i f i c a n t  l eve l s  o f  r a d i o a c t i v i t y  would lead t o  an inves t iga t ion  o f  the  

rad ioact ive mater ia l  involved, the sources, and the  possible causes. 

D. NONRADIOACTIVE MATERIALS 

The Rocketdyne D iv is ion  o f  Rockwell In te rna t iona l  Corporation has f i l e d  a 

Report o f  Waste Discharge w i t h  the Ca l i f o rn ia  Regional Water Q u a l i t y  Control 

Board and has been granted a National Po l lu tan t  Discharge El iminat ion System 

permit t o  discharge wastewater, pursuant t o  Section 402 o f  the Federal Water 

Po l l u t i on  Control Act. The permit, NPDES No. CA0001309, became e f fec t i ve  on 

27 September 1976 and supersedes a l l  prev ious ly  he ld  permits f o r  wastewater 

discharge from the  Rocketdyne Divis ion,  SSFL. This permit covers discharge o f  

overflow and storm runoff from water reclamation re ten t ion  ponds i n t o  Be1 1 

Creek. Discharge general ly occurs only dur ing and immediately a f t e r  periods o f  

heavy r a i n f a l l  o r  dur ing extended periods o f  rocket engine test ing.  

Only one o f  the  re ten t ion  ponds receives i n f l u e n t  f r o m  the ESG-SSFL s i te .  

It i s  i d e n t i f i e d  as re ten t ion  pond R-2A. Water Sample S ta t ion  W-12 i n  Table 8. 



i h e  i n f l u e n t  i nc ludes  sewage t reatment  p l a n t  o u t f a l l  and sur face r u n o f f  water. 

Grab-type water  samples, taken a t  t h e  r e t e n t i o n  pond p r i o r  t o  a discharge, a r e  

analyzed f o r  nonrad ioac t ive  c h e ~ i c a l  c o n s t i t u e n t s  and f o r  r a d i o a c t i v i t y  by  a 

C a l i f o r n i a  S t a t e  c e r t i f i e d  a n a l y t i c a l  t e s t i n g  l abo ra to ry .  The s p e c i f i c  con- 

s t i t u e n t s  analyzed for ,  and t h e i r  r e s p e c t i v e  l i m i t a t i o n s  i n  d ischarged waste- 

water, a r e  presented i n  Appendix C. Wastewater o r i g i n a t i n g  f rom f a c i l i t i e s  

l o c a t e d  throughout  t h e  SSFL s i t e  i s  c o l l e c t e d  a t  t h e  r e t e n t i o n  pond. The p o i n t  

.. o f  o r i g i n  o f  nonrad ioac t ive  c o n s t i t u e n t s  normal ly  found i n  wastewater i s  inpos- 

s i b l e  t o  de te r r i ne ;  however, i n  t h e  event  o f  excessive amounts o f  any o f  these 

r i a t e r i a l s  i n  wastewater, t h e  o r i g i n  cou ld  be determined f r o r  t h e  knowledge o f  

f a c i l i t y  o?era t ions  i n v o l v i n g  t h e i r  use. Nineteen o f f s i t e  d ischarges o f  waste- 

water  f rom Pond 2-28 occurred d u r i n g  1983. 

I n  a d d i t i o n  t o  t h e  wastewater d ischarge l i m i t a t i o n s ,  atmospheric p o l l u t a n t  

d ischarge l i r c i t a t i o n s  were inposed by Ventura County A i r  P o l l u t i o n  Cont ro l  

D i s t r i c t  F e r n i t  0271 on one o f  two o i l - f i r e d  sodium heaters operated by ETEC. 

The l i p i t  i s  t h a t  no more than 100 tons  of any p o l l u t a n t  may be d ischarged p e r  

year, w i t h  no o t h e r  r e s t r i c t i o n s  imposed. Dur ing 1985, t h e  APC3 p e r n i t  w i l l  be 

renewed i ~ i t h  a n t i c i p a t e d  s p e c i f i c  p o l l u t a n t  mon i to r i ng  requirements and l i c i  ta -  

t i o n s .  An i n v e s t i g a t i o n  t o  de te rn ine  emission o f  p a r t i c u l a t e s ,  hydrocarbons, 

carbon monoxide, carbon d iox ide ,  n i t r o g e n  oxides, a.:d oxygen was conducted i n  

1983 i n  a n t i c i p a t i o n  o f  f u t u r e  pe rm i t  requirements. The t e s t i n g  r e s u l t s  ranged 

f rom an annual ized (cont inuous opera t ion)  mass f l o w  o f  20 tons f o r  p a r t i c u l a t e s  

t o  about 104 tons  f o r  d r y  n i t r o g e n  oxides. 



IV. EFFLBENT YONITORIKG PROGRAM 

Effluents t ha t  ray contain radioactive material a r e  generated a t  ESG f a c i l -  

i t i e s  a s  the  r e s u l t  of operations performed under contract  to  DOE, ilnder NXC 

Special k c l e a r  Materials License SNM-21, under S ta te  of California Radioactive 

Katerial License 0015-70, and under contract  t o  the 'repartnent of Energy. The 

spec i f ic  f a c i l i t i e s  a r e  iden t i f ied  a s  Buildings 001 an2 004 a t  the 3e Soto s i t e ,  

and 3uilSings 320, 021, 022, and 355 a t  the Santa Susana s i t e ,  SSFL. 

A. TEATMENT ANG HANDLING 

Wasre screams released ro unrestr ic ted areas  a r e  l i a i t e d ,  i n  a l l  cases,  to  

armspheric  exissions.  No contaminated l iqu ids  a r e  discharged to  unrestr ic ted 

areas.  

The level c f  r a s i o a x i v i t y  contained i n  a l l  atnospneric emissions i s  reduced 

to the lowest vaiues by passing the emissions through c e r t i f i e d ,  high-efficiency 

par t icu la te  a i r  :%EPA) f i l t e r s .  These efiissions are  sampled f o r  par t icu la te  

rzdioar t ive  materials by means of continuously operatins stack e x h a s t  s a ~ p l e r s  

a t  tne m i n t s  of re lease .  In addit ion,  stack monitors i n s t a l l e c  a i  Buildings 020, 

C22, and 255 provide automatic a l a m  capabi l i ty  i n  the  event of the  re lease of 

gaseous o r  p a r t i c i a t e  a c t i v i t y  from Euilding 020 an2 par t icu ia te  a c t i v i t y  from 

Bu i ld ing  1322 and 055. The HEPA f i l t e r s  used for  f i l t e r i n c  atnospheric emissions 

e r e  e r  leas; 99.57'; e f f i c i e n t  f ~ r  pa r t i c l e s  of 0.3-,~1 diameter. Pa r t i c l e  f i l t r a -  

zion eff ic iency increases f a r  pa r t i c l e s  above and below t n i s  s ize .  

The average conce?tracior and t o t a l  rad ioac t iv i ty  i n  atmospheric emissions 

to  unrestr ic ted areas  are  Shown i n  Table 10. The effectiveness of the  a i r  cleaning 

sys t em i s  rvidenr from the f a c t  t ha t ,  i n  most cases,  the atmospheric emissions 

a r e  l e s s  radioactive than is ambient a i r .  The t o t a l  shows t h a t  no s ign i f ican t  

quant i t i es  of rad ioac t iv i ty  were released in  1983. 



TABLC 10 

ATMOSPHERlC EMISSIONS TO UNRESTRICTED AREAS - 1903 

Lpproximate 
Emissions 
Vol ume 

( f t 3 )  

Approximate 
Minimum Annual 

Detection Average 
Level Concentration 

( lCi/rnl) (11Ci/ml) 

9.1 x log  1 ; 1 z a g  lo-:: L 8  lo-:: 
9.6 x 10- 4.7 x 10- - . - .. ,- . - 

5.4 x 1o1O 
-. ., - , , - - -. - - - . - - - ,, . - - , ,. 

- - . . . - - -. 
Sampling 

Period 
Maxi mum 
Observed 

ioncentration 
(~ lC i /ml )  

3.1 x 10-l5 

1.3 1 0 4 4  
-, -- -, - 
Total 
- .- - - . - - . 
Ambient 
equivalent 

Total 
Hadio- 

a c t i v i t y  
Released 

(C i )  
. -. . .- . , - -- 
5.2 x 

1.9 x 
., , -- -. , - - ,- 
1.1 x 10-6 

1.1 x 10-6 

a~ssuming a1 1 rad ioac t i v i t y  d e t f ~ t e d  i s  f rm ESG operaglens. 
Guide: De Soto s i t e :  3 x uCi/ml alpha, 3 x 1 1 C i / m l  beta; 10 CFH 2 Appendix 8. 

SSFL s i t e :  6 x 10- uCi/ml alpha. 3 x 10 ~ r C i / m l  beta. 3 x 10-19 C i l m l  beta (055 only); 
10 CFR 20 Ap endix b. CAC-17. and DOE' Order 5480.1 Chapter X I .  

b~verased r e s u l t  for 7-day (202 m3) ge soto continuous a f r  saw le r .  

- 

'ercent 

o f  a Guide 
- - - 
8.33 

0.029 -- - - 
0.087 

0.0009 - .- - 
0.13 

0.014 
- , . , - 
0.23 

0.011 - 
0.63 

0.16 
- . - - . 

- - - . - . 

C system pernunently removed-from service on Ju ly  29, 1983. a t  0930. 
d ~ a t u r a l  rad ioac t i v i t y  contafned i n  volume o f  a i r  discharged through ESG exhaust systms a f t e r  f i l t r a t i o n .  
Note: A l l  release points are a t  the stack ex i t .  

IJercent 
of 

Sanples 
With 

A c t i v i t y  
<MOL . ,- . . , , ,. 

0 

0 
- - - -. .- 

33 

25 
, - - - - . , ,. - 

63 

0 
- . 

50 

0 '  

63 

0 - -- . . . 

- . - ,,. - 



L i q u i d  wasres re leased t o  s a n i t a r y  sewage sys tem,  a c o n t r o l l e d  area as 

prov ided f o r  by  LAC 17 and 10 CF2 20, a r e  generated a t  t h e  3e Soto s i t e  on l y .  

L i q i r i d  aasres a r e  d ischarged from B u i l d i n g  001 f o i l ow ing  a n a l y s i s  f o r  r a d i o -  

a c t i v i t y  concentration. There i s  no cont inuous f low.  E t i i l d i n g  004 chemical 

wasres a r e  re leased t o  an automat ic  d ischarge c y c l e  r e t e n t i o n  tank  system, which 

p e r i o d i c a l l y  saxples and composites a l i q u o t s  o f  t h e  tank  contents  p r i o r  t o  each 

d ischarge o f  a f i x e l  v o l m e  o f  wastewater t o  t h e  f a c i l i t y  s a n i t a r y  sewerage. No 

r a d i o a c t i v e  l i q u i d  e f f l u e n t s  a r e  re leased f rom Santa Susana B s i l d i n g s  320, 3 2 i ,  

CS2, o r  055. i i ~ q u i d  r a d i o a c t i v e  waste generated a t  SSFL i s  evaporated o r  s c l i d -  

i f i e d  f o r  l a n d  b u r i a l .  The average concen t ra t i on  and to ta !  r a d i o a c t i v i t y  i r :  

e f f i ~ e n t s  d ischarged a r e  shown i n  Table 11. 

E. ENEEGY SYSTEMS -GROUP FACILITY DESCXIPTIONS 

1. Ge Soto S i t e  

a .  B s i l d i n s  901 - XRC and C a l i f o r n i a  S t a t e  Licensed A c t i v i t i e s  

Operat iocs a: 3 u i l a i n g  001 t h a t  may generate r a d i o a c t i v e  e f f l u e c r s  c o n s i s t  

o f  t h e  d s c o m i s s i o n i n g  and d i smanr l i ng  o f  t h e  f a c i l i t y  f o rmer l y  assoc ia ted  w i t h  

tne  ranufac=ure o f  enr ichea uranium f u e l  elements. 3 c l y  atmospheric en i ss ions  

s r e  re iessea from the  b u i l d i n g  t o  u n c o n t r o l l e d  areas. Fo l lowing a n a l y s i s  f o r  

r a d i o a c t i v i t y  concent ra t ion ,  1 iq r ; id  wastes are  re leased t o  t h e  s a ~ i t a r y  sewage 

systen, w i i c n  i s  considered a c o n t r o l l e d  area, as prov ided by CAZ 17 and 

i0 CF? 20. k c i e a r  f u e i  m a t e r i a l  handled i n  unencapsklated i o m  i n  c h i s  f a c i l i t y  
.234 $35, ,,236, and ,,- conrained t h e  u r a n i m  isotopes L , 738 

b. B u i l d i n g  004 - NRC and C a l i f o r n i a  S ta te  Licensed A c t i v i t i e s  

Operat ions a r  B u i l d i n g  004 tinat may generate r a d i o a c t i v e  e f f l u e n t s  c o n s i s t  

o f  researcn scudies i!! phys ica l  chemistry,  and t i l e  chemical a n a l y s i s  o f  smal l  

q u a n t i t i e s  o f  f u e l  and byproduct m a t e r i a l s .  Only atmospheric emissions a r e  



Bui ld ing  
. . ,, , -- . . 

00 1 

004 

. , .. -- - . 

Supply 
water 

Eff luent 
water 
. . . . . -- . 
020a 
-- - . .- 
021-022~ 
-- - - ,. -. . 

0 5 5 ~  
. . . 

Approximate 

Release 
. .- , -. - .- - . , . . . .. - - 
Retention 29,750 

366,700 
sampler 

TABLE 11 
L lWID  EFFLUENT DISCHARGED 1'0 SANITARY SEWER 1903 

A c t i v i t y  
Monitored 
, .. . , , ,, - 

Annual 
Approximate Average 

MDL Concentrati 
(11Ci/m1) (llCi/rnl) - , . , - .- - ,, , , --A -. 

1.0 x lo-' 3.0 x 

3.7 x lo-' 0.5 x 

D i lu ted  

Sample 
Mexinuu~ 

Observed 
Concentration 

( ~ C i l m l )  

1.3 x lom6 
7.6 x 

Total  
Radio- 

a c t i v l t y  Porccnt 

4.5  x 0.042 

1.0 x 10.' 0.085 -- ,- -- , - - - . - , - 

a~ll l i q u i d  r a d i p c t i v e  wastes are s o l i g i f i e d  and land bur ied as dry waste 
b ~ u i d e :  9 x 10- 11Ci/m1 alpha, 1 x 10- 11Cilml beta; 10 CFR 20 Appendix 0, CAC-17 
'percent o f  salnples MUL: 15.7% alpha a c t i v i t y ,  02 beta a c t i v i t y  
*~ssumed equal t o  supply water f o r  t h i s  comparison 



released frolm the building to uncontrolled areas. iiquid laboratory wastes are 
released t~ an interim retention tank installation. Aliquots from the tank are 

coaposi ted and analyzed for radioactivity. Nuclear fuel material handled in 

unencaps~lated fonr in this facility contains the uraniurr. isotopes U 234, $35 

u z 3 = ,  and uE3*. Major quantities of other radionuclides in encapsulated form 

include co60 and ~ m ~ ~ ~ .  No significant quantities of these radionucl ides were 

re1 eased. 

2. Santa Susana Field Laboratories Site 

a. Building 020 - NRC and California State Licensed Activities 

Operations at Building 020 that nay generate radioactive effluents consist 

of hot cell examination and decladding of irradiated nuclear fuels and examina- 

tion of reactor components. Only atmospheric emissions are released from the 

building to uncontrolled areas. The discharge nay contain particulate material, 

as well as radioactive gases, depending on the operations beins performed and 

tne nistory of the irradiated fuel or other material. No radioactive liquid 

waste is released from the facility. Radioactive material handled in unen- 

capsulated f o m  in this facility includes the following radionuclides: Th, U, 
Fu, as constituents in the various fuel materials; and Cs 137, Sr90 85 , Kr , and 
F'in14' as nixed fission products. 

. Buildings 021 and C22 - DOE Contract Activities 

Operations at Buildings 021 and 022 that may generate radioactive effluents 

consist of the processing, packaging, and temporary storage of liquid and dry 

radioactive waste raterial for disposal. Only atmospheric emissions are released 

from the buildins to uncontrolled areas. No radioactive liquid waste is released 

from the faci 1 i ty. Nuclear fuel material handled in encapsulated or unencapsu- 
137 90 lated form contains the uranium isotopes U and Pu, plus Cs , Sr , and Pm 147 

as nixed fission products. 



c. Bu i ld ing  055 - NRC and Ca l i fo rn ia  State Licensed A c t i v i t i e s  

Operations a t  Bu i ld ing  055 t h a t  may generate rad ioact ive e f f l uen ts  cons is t  

o f  convert ing UC waste t o  the oxide s ta te  and decomnissioning and decontamination 

o f  f a c i l i t y  equipment. Only atmospheric emissions are released from the f a c i l i t y  

t o  uncontrol led areas. No rad ioact ive l i q u i d  waste i s  released from the f a c i l -  

i t y .  

The var ious fue l  mater ia ls  t h a t  have been used a t  the  f a c i l i t y  (depleted and 

enriched uranium and plutonium) contained the fo l low ing  radionucl ides: U plus 

~ u ~ ~ ~ ,  ~ u ~ ~ ~ ,  pu2", and ~ m ~ ~ ~ .  

C. ESTIMATION OF GENERA? POPULATION DOSE ATTRIBUTABLE TO ESG OPERATIONS - 1983 

The Los Angeles basin i s  a semiarid region whose c l imate i s  con t ro l led  

p r i n a r i  l y  by the semipermanent Pac i f i c  high-pressure c e l l  t h a t  extends from 

Hawaii t o  the southern Ca l i fo rn ia  coast. The seasonal changes i n  the pos i t i on  o f  

t h i s  c e l l  g rea t l y  in f luence the  weather condi t ions i n  t h i s  area. During the 

summer months, the h igh pressure i s  displaced t o  the north.  This resu l t s  i n  

m s t l y  c lear  skies w i t h  l i t t l e  p rec ip i ta t ion .  During the winter,  the c e l l  moves 

s u f f i c i e n t l y  southward t o  a l low some Pac i f i c  lows w i th  t h e i r  associated f r o n t a l  

systems t o  move i n t o  the area. This produces l i g h t  t o  moderate p rec ip i t a t i on  

wi th  nor ther ly  and northwesterly winds. 

The release o f  a i rborne mater ia l  a t  the De Soto s i t e  f o r  sumner season 

weather condi t ions would general ly be under a subsidence invers ion i n t o  an 

atmosphere t h a t  i s  t yp i ca l  o f  s l i g h t  neut ra l  t o  lapse condit ions. Nocturnal 

cool ing inversions, although present, are r e l a t i v e l y  shallow i n  extent. During 

the summer, a subsidence invers ion i s  present almost every day. The base and top 

o f  t h i s  invers ion usual ly  l i e  below the e levat ion o f  the SSFL s i t e .  Thus, any 

atmospheric release f r o m  the SSFL s i t e m d e r  t h i s  condi t ion would r e s u l t  i n  

Pasqui l l  Type D l o f t i n g  d i f f u s i o n  condi t ions above the invers ion and considerable 

atmospheric dispersion, p r i o r  t o  any d i f f u s i o n  through the invers ion i n t o  the 

S i m i  o r  San Fernando Valleys. I n  the winter  season, the P a c i f i c  high-pressure 



eel; s h i f t s  t o  the  south and the  subsidence i n v e r s i o n  i s  u s u a l l y  absent. The 

sdr face a i r  f l o w  i s  then dominated by f r o n t a l  a c t i v i t y  noving through the  area o r  

t o  t h e  east, r e s i r l t i n g  i n  h i g h - y e s s u r e  systems i n  t h e  g rea t  bas in  region. 

Fronta l  passages through t h e  area du r ing  w i n t e r  a re  genera l l y  accompanied by 

p r e c i p i t a t i o n .  J i f f u s i o n  c h a r a c t e r i s t i c s  are h i g h l y  v a r i a b l e  depending on the  

l o c a t i o n  o f  t he  f r o n t .  General ly,  a l i g h t  t o  moderate southwester ly  wind pre- 

cedes these f r o n t a l  passages, i n t r o d u c i n g  a s t rong onshore f l o w  o f  marine a i r  and 

producing lapse r a t e s  t h a t  a re  s l i g h t l y  unstable. U ind speeds increase as the  

f r o n t a l  systems approach, enhancing d i f f u s i o n .  The d i f f u s i o n  c h a r a c t e r i s t i c s  o f  

t h e  f r o n t a l  passage a re  lapse cond i t i ons  w i t h  l i g h t  t o  moderate n o r t h e r l y  winds. 

Loca l l y ,  averase wind speeds f o r  t h e  va r ious  s t a b i l i t y  ca tegor ies  range f rom O t o  

about 4.4 n/s w i t h  t h e  g rea tes t  frequency occu r r i ng  f o r  winds f r o a  the  n o r t h  t o  

northwest sectors.  Local popu la t ion  d i s t r i b u t i o n  est imates p r o j e c t e d  f o r  1981, 

based on the  1980 federa l  census, f o r  areas surrounding :he De Soto and SSiL 

s i t e s  and o u t  t o  80 kn  f o r  16 sec tors  are shown i n  Tables 12 and 13. 

The downwind concent ra t ion  o f  r a d i o a c t i v e  ma te r ia l  emissions t o  the  atmos- 

phere du r ing  1953 f rom each o f  t h e  f o u r  major ESG nuc lear  f a c i l i t i e s  has been 

c a l c u l a t e d  w i t h  t h e  A I R 3 O S - E M  computer code us ing  s i t e - s p e c i f i c  i n p u t  data. 

Tc determine the  naxindm r a d i o a c t i v i t y  concentrat ions a t  t he  nearest  

s i t e  boundary and a t  t h e  nearest  residence, a mean wind speed o f  2.2 m/s f o r  

each s t a b i l i t y  c lass  was used t o  eva luate  the  plume c e n t e r l i n e  (naximumj con- 

cen t ra t i ons  toward the  sec tor  i n  which those l o c a t i o n s  l i e .  The 80-km con- 

c e n t r a t i o n  i s  n o t  d i r e c t i o n  s p e c i f i c  b u t  i s  g iven f o r  caqparison w i t h  the  

nearby concent ra t ion  values. The concent ra t ion  est imates a re  shown i n  

Table 14, and both  i n d i r e c t  and d i r e c t  r a d i a t i o n  dose est imates a re  shown 

ir ,  Table 15. 

The general popu la t i on  man-rem dose est imates a re  c a l c u l a t e d  from t h e  demo- 

y a p h i  c  d i s t r i b u t i o n  and t h e  sec to r  t o t a l  i n h a l a t i o n  i n t a k e  (man-pCi/yearj 

generated by AIRDCS-EPA, which uses re lease  ra te ,  wind speed, wind d i r e c t i o n  and 

frequency, invers ion ,  lapse, and e f f e c t i v e  stack he igh t  parameters as i n p u t  

data. Populat ion dose est imates a re  presented i n  Tables 16 and 17 f o r  t he  De 

Soto and SSFL s i t e s .  Tne exposure mode i s  by i n h a l a t i o n  w i t h  l ung  the  c r i t i c a l  



TABLE 12 

DE SOT0 S I T E  DEMOGRAPHY 
(34013'54"N. 110•‹35' 12"W) 

Total 

46.467 
126.846 
138.945 
217.809 

,755 .MM 
l.405.121 

!,286.794 
178.812 
42.557 

55,107 
57.896 

269,099 
234.483 
45,575 
11.451 
27.075 

1.899.037 

Centered 
Azimuth 

O l m t i m  
22.5' Toward 

N 0 
NNE 22-112 
NE 45 

ENE 67-112 
F 90 

ESE 112-112 
SE 135 
SSE 157-112 
S 180 
SSY 202-112 
SY 225 
USY 247-112 
Y 270 
YNY 292-112 
NU 315 
NNY 337-112 
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UNY 

NY 

N MJ - 

CcntewQ 
l n l m t h  

ni  EC ti011 
Toward 
(WJ 

TAIILK 1 3  

SANTA SUSANA F I E L D  L.AROI'(ATOR1F.S SIT[  DCMOGRAPHY 
( M o 1 3 ' 5 0 " N .  111!042'45"W) 

-.- 

i .4-n kll Total 

15,467 
81.487 

106.753 

369.H51 
? , ~ m , m  
1.504.951 

990.927 
8.321 

13.010 
2 1 . w  
16.5rn 

234,720 
165,'JIO 

61.728 
30.567 
13.759 

48-61 kn~ 

730 
3.1115 
4.270 

10 
692,fIM 

1.1lW.366 
5 5 7 2 1  

0 
0 
0 

0 
3,195 

42,697 
IR,4:13 

241 
0 

1,461,862 

64-fRJ knt 

74.562 

63.563 
1.119 

501.017 
1.015.060 

?00.041 
0 
0 
0 
0 
0 

13.212 
(I 

618 
2.186 

1.901.502 



TABLE 14 

MAXIMUM DOWNWIND PLUME CENTERLINE CONCENTRATIONS 
OF ATMOSPHERIC EMISSIONS - 1983 

Downwind Concentration ( v ~ i / c m ~ ) ~  I 
F a c i l i t y  

Re1 Rate ease IT Distance (m) t o  

(Ci/year) Boundary Residence 

a~ssume i = 2.2 m/s average wind speed, constant d i rect ion,  f u l l  year. 

Boundary 

90 organ f o r  U and Pu, and bone f o r  S r  . The doses reported f o r  SSFL s i t e  emissions 

are sumned f o r  a l l  release po ints  and nuclides. 

The estimated o f f s i t e  doses are extremely low compared w i t h  the maximum 

permissible exposures recommended f o r  the general population. These maximum 

permissible values are 3 rem/year f o r  bone and 1.5 remlyear f o r  the lung f o r  

an ind iv idual .  The general population values are one-third o f  the ind iv idua l  

exposures. The maximum estimated d i r e c t  and i n d i r e c t  exposures f o r  1983 a t  

the De Soto and Santa Susana s i t e  boundaries t o  an ind iv idua l  and a t  the nearest 

residence are shown i n  Table 15. Boundary exposures assume 100% occupancy. 

whereas the actual presence of persons a t  the boundary i s  ra re  o r  nonexistent. 
Review of the data ind icates t h a t  these derived values are not  s t a t i s t i c a l l y  

d i f f e ren t  f r o m  zero, as shown by the uncer ta in t ies  being greater than the 

reported value, but  r e s u l t  from conservatism i n  the analysis. Those values 

are less than 3 h f  the permissible l eve l  o f  r ad ia t i on  i n  unres t r i c ted  areas o f  

500 mrem per year t o  any ind iv idua l  as spec i f ied  i n  10 CFR 20.105, CAC-17 

Section 30268, and DOE Order 5480.1, Chapter X I ,  Part  4.b. Estimated i n d i r e c t  

r ad ia t i on  doses due t o  atmospheric emission o f  rad ioact ive mater ia ls from ESG 

f a c i l i t i e s  are a small f rac t ion  o f  the recomnended l i m i t s  and are f a r  below 

doses due t o  i n te rna l  exposure t o  natura l  r a d i o a c t i v i t y  i n  a i r ,  which i s  

approximately 50 t o  100 mremlyear. 

Residence 80 km 



TABLE 15 
WXI>lU!4 INDIVIDJAL EXPOSURE - 1983 

S i t e  

a ~ x p o s w e  above backgroilnd, based on g rea tes t  exposure measured by s i n g l e  L 
compared t c  average ad jus ted  o f f s i t e  measurements. 

!Source o f  r a d i a t i o n  assumed t o  be opera t ions  a t  ZIHL, Bldg. 020. 

De Soto 1 (2.2 = 3.6) x 10 -1 

Natura l  

NOTE: Mean ad jus ted  value f o r  f i v e  o f f s i t e  dosimeters was 116 mrem w i t h  a 
rax imur  observed va lue  o f  124 mrem f o r  t h e  year.  

D i r e c t  (Ex te rna l )  
Exposure - m e n  

Boundary I 3esidence 

I n d i r e c t  ( I n t e r n a l )  Exposure - mrem 

SSFL 

3oundary 

1 - 3  i 

3.09 = 0.22 

(2.4 = 3.7) x 10- 

(4.6 = 6.9) x (1.4 12.2) x 10- 

83- 130 

Residence 

3 - 6  

2 x 9  

100-120 



22.5' 
Sector 
, . . . 

N 

NNW 

NW 

W N W  

W 
WSW 

SW 

SSW 

S 

SSE 

S E 

ESE 

E 

ENE 

NE 

NNE 
-- 

Total  
. 

Notes : 

TABLE 16 

POPULATION DOSE ESTIMATES FOR ATMOSPHERIC EMISSIONS 
FROM THE OE SOT0 FACILITY . 1983 

- -- - . - - . -- . -- . . . - -- -- - . - - ---- - 
Dose t o  Receptor Population Segment (man-rem) 

.- --- - - 
48-64 ~III -- -. -- 

1.5 x 

3.5 

3.0 x 

4.8 x 

1.3 x 

1.1 x 10-2 

0 

0 

O 

9.4 

1.3 x 10-I 

1.0 x 10- I  

4.5 x 

1.7 x 
1.9 x 
3.2 x 
- . ---- 
3.1 x lo- '  

---- 

. - - .. . . . 
Total  
. - - - . 

3.8 x 

2.5 x 

3.6 x 

5.8 x lo-' 
6.3 x 

5.4 x 1 0 - ~  

5.2 x 

7.1 x 

6.9 x 

1.7 x 10-I 

6.1 x 19-I  

6.4 x 10-I 

3.0 x 10-I 

6.1 x 

6.5 x 

8.8 x 
..-- . . . -- 

2.4 x 10 0 
. ?  . 

1. Average ind iv idua l  dose = 2.7 x lo- '  rem f o r  the t o t a l  populat ion o f  80-km radius area. 
2. Total 80-km radius man-vem dose estimate from natu a1 l y  occurr ing airborne r a d i o a c t i v i t y  dose t to  the lung o f  .-0.1 rem/year = 1,000,000 (1.0 x 10 ) man-rem. 

, , 



' . 

- 

22. !iO 
S e c l o r  

. . . . . . . . .  

N 

NNW 

NW 

WNW 

W 

WSW 

S W 

SSW 

S 

SSC 

S C 

ES L 

E 

ENt 

N E 

NNIi 
. . . .  

T o t a l  
, . .- . -. . - -- 

TABLE 17 
POPULATION DOSE CS1IMRTC.S FOR ATMOSPHERIC [MISSIONS 

FROM SSFL I'ACILI I'ICS - 1983 
- -- , ,. ... ..-... . . . .  _ 

I)osc! t o  Receptor Pop111 a t i o n  Segnlent (man-real) 
. . . . . . . . . . . . . . . .  

To ta l  
. . . . . . . . . .  ..... 

7.5 

2.6 x 
7.2 

2.6 x 

6.2 x 1 ( 1 - ~  

1.3 x lo-' 
2.3 x 

2.5 x 

t1.5 

4.7 

3 . 1  x 10- 5 

7.0 x 10-1 

1.7 x 

1.0 

4 .  10-4 

8.4 I . o - ~  
.... - ...... - ..... - 

4.7 
.. - - - . - - . - . .... 

Average i n d i v i d u a l  dose = 5.9 x 10-'' rcla f o r  t h e  80-k~n radius area t o t a l  popu la t ion .  



APPENDIX A 

COMPARISON OF ENVI2ONMENTAL RADIOACTIVITY DATA 
Foil 1983 WITH PREViOUS YEARS 

Th is  s e c t i o n  compares environmental mon i to r i ng  r e s u l t s  f o r  ca lendar year  

1383 w i t h  $ rev ious  annual data. 

- Tne data presented i n  Tables A-1 through A-5 s u m a r i z e  pas t  annual average 

r a d i o a c t i v i t y  concentrat ions.  These data  show t h e  e f f e c t s  o f  b o t h  t h e  sho r t -  

l i v e d  and l o n g - l i v e d  r a d i o a c t i v e  f a l l o u t  f r o r  nuc lea r  weapons t e s t s  superisposed 

on t h e  n a t u r a l  r a d i o a c t i v i t y  i n n e r e n t  i r .  t h e  var ious  sample types. 

Over t h e  cons iderab le  p e r i o d  o f  t ime  t h a t  t h e  environmental grogram has 

been i n  opera t ion ,  e v o i u t i o n a r y  changes nave been made i n  o rde r  t o  p rov ide  more 

e f f e c t i v e  data. I n  some cases, t h i s  i s  r e a d i l y  a3parent i n  t h e  data. For 

exasple, i n  Table A - i ,  a smal l  b u t  abrupt  inc rease i n  t h e  a lpha a c t i v i t y  repo r ted  

f o r  s o i l  occurs i r .  1971. Th i s  increase, which i s  observed i n  bo th  t h e  o n s i t e  

and the  o f f s i t e  samples, r e s u l t e d  f r o n  use o f  an improved count ing  system w i t h  a 

t n i n n e r  sample con f i gu ra t i on .  i n e  t h i n n e r  sample increases t h e  s e n s i t i v i t y  o f  

t h e  d e t e c t o r  t o  a lpha -emi t t i ng  rad ionuc l i des  i n  t h e  sasple, thus producing a 

h ighe r  measured s p e c i f i c  r a d i a t i o n .  

S i n i l a r l y ,  p r i o r  t o  1971, gross a c t i v i t y  i n  ambient a i r  was measured, 

inc lud inc j  bo th  alpha and beta  a c t i v i t y .  I n  1971, measurements were begun which 

a l lowed separate i d e n t i f i c a t i o s  o f  these two types o f  r a d i a t i o n .  

For a l l  types o f  san?les, t i e  data i n d i c a t e  t h a t  t h e r e  i s  no concentrated 

l o c a l  source of unnatura l  r a d i o a c t i v i t y  i n  t h e  environment. Also, t h e  s i m i l a r i t y  

Detween o n s i t e  and o f f s i t e  r e s u l t s  f u r t h e r  i n d i c a t e s  t h a t  ESG opera t ions  con- 

t r i b u t e  e s s e n t i a l l y  no th ing  t o  general environmental r a d i o a c t i v i t y .  



Year 

TABLE A - 1  

SOIL RADIOACTIVITY DATA - 1964 THROUGH 1983 

Onsite Average 
(10-6 pCi /g)  

Number o f  
Samples 

Offsi  e Average k (10- p C i / 9 )  

Number o f  
Samples 

48 

48 

48 

48 

48 

48 

48 

48 
48 

48 

48 

48 
48 

48 
48 

48 

48 
48 

142 

299 



TABLE A-2 

VEZETATIOK RADIOACTIVITY 3A7A - 1964 THROUGH 1983 

I ! Ons l te  Average I 
I 

D f f s i  t e  Average 
(lo-'-' c C i / g  ash) (10-6 u C i / g  ash) 

I 

Y ~ a r  

1 1932 144 



TABLE A-3 . 
SSFL SITE DOMESTIC WATER RADIOACTIVITY DATA - 

1964 THROUGH 1983 

Year 
Number o f  
Samples 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

23 

Av rage a 5 (10- "Ci/rnl) 

0.12 

0.14 

< 0.24 

< 0.22 

Av rage 9 
(10- 5 .  v ~ i / m l )  

3.0 

3.0 

2.8 

2.4 

~ 0 . 2 3  1 2.8 

<O. 26 

~ 0 . 2 5  

<0.25 

< 0.24 

~ 0 . 2 4  

~ 0 . 2 6  

0.22 

0.28 

0.18 

0.11 

0.16 

0.13 

0.13 

0.22 

0.18 

3.0 

2.5 

2.0 

2.3 

2.7 
I 

3.4 

3.7 

4.9 

5.3 

5.0 

5.0 

6.1 

4.6 

6.0 

5.3 





TABLE A-5 

AMBIENT A I R  RADIOACTIVITY CONCENTRATION DATA - 
1964 THROUGH 1983 

I Number o f  
Year I Samples 

Oe Soto S i t e  Average 
(10-12 GCi/ml) 

SSFL S i t e  ~ v e r a g e ~  
(10-12 ;Ci/ml) 

a~nc ludes  Rocketdyne S i t e  A i r  Sampler Data 
b~mb ien t  a i r  a1 pha r a d i o a c t i v i t y  values were included i n  the beta values 
and no t  reported separately p r i o r  t o  1971 

C ~ n s u f f i c i e n t  data 

3 

0.026 

0.026 

<O. 12 

~ 0 . 0 3 9  

<O. 021 

<O. 091 

i 0.17 

<O. 096 

< 0.076 

<O. 16 

~ 0 .  041 

0.14 

0.30 

0.34 

0.27 

0.32 

0.39 

0.18 

0.83 

2.7 

Number o f  
Samples 

2328 

2347 

2518 

2342 

2519 

2402 

2438 

2520 

2450 

2477 

2311 

2430 

2476 

2434 

2364 

2157 

2400 

2205 

1062 
- 



APPENDIX B 
ENVIZONMENTAL MONITORING PROGRB! QJALITY CONTROL 

Th is  s e c t i o n  descr ibes t h e  q u a l i t y  assurance (QA) elements t h a t  a re  i nco r -  

porated i n t o  t h e  ES6 program t o  ensure t h a t  data produced a re  as meaningful as 

possib le.  

Procedures a r e  fo l l owed  t h a t  i nc lude  sample se lec t i on ;  sample c o l l e c t i o n ;  

packaging, shipment, and hand1 i n 5  of samples f o r  o f f s i  t e  ana lys is ;  p repara t i on  

and ana lys is  o f  samples; use o f  r a d i o a c t i v e  reference standards; c a l i b r a t i o n  

methods and inst rument  QA; and eva lua t ion  and r e p o r t i n g  o f  data. 

Records g e n e r a l l y  cover t h e  f o l l o w i n g  processes: f i e 1  d  sample c o l l e c t i o n  

and l a b o r a t o r y  i d e n t i f i c a t i o n  coding; sample p repara t i on  method; r a d i o a c t i v i t y  

measure:nents (count ing)  of sampl es, ins t rument  backgrounds, and a n a l y t i c a l  

blanks; and data reduc t ion  and v e r i f i c a t i o n .  

Q u a l i t y  c o n t r o l  records f o r  l a b o r a t o r y  count ing  systems i n c l u d e  t h e  r e s u l t s  

o f  measurements o f  r a d i o a c t i v e  check sources, c a l i b r a t i o n  sources, backgrounds, 

and blanks, as w e l l  as a  complete reco rd  o f  a l l  maintenance and serv ice.  

Records r e l a t i n g  t o  o v e r a l l  l a b o r a t o r y  performance i n c l u d e  the  r e s u l t s  o f  

ana lys i s  of q u a l i t y  c o n t r o l  samples such as a n a l y t i c a l  dup l ica tes ,  i n t e r -  

l a b o r a t o r y  cross-check samples, and o t h e r  q u a l i t y  c o n t r o l  analyses; use of 

s tandard ( r a d i o a c t i v e )  reference m a t e r i a l s  t o  prepare work ing standards; and 

c a l i ~ r a t i o n  o f  a n a l y t i c a l  balances. 

Tile f o l l o w i n g  s p e c i f i c  elements o f  q u a l i t y  c o n t r o l  a re  used fo r  t he  ESG 

program: 



1) Reagent Qua1 i t y  - Reagent-grade chemicals and c e r t i f i e d  grade counting 

gas are used. 

2)  Laboratory Vent i la t ion  - Room a i r  supply i s  con t ro l led  t o  minimize 

temperature variance and dust incursion. 

3)  Laboratory Contamination - Per iodic laboratory  contamination surveys 

f o r  f i x e d  and removable surface contamination are performed. Areas are 

cleaned r o u t i n e l y  and decontaminated when necessary. 

4)  Control Charts - Background and reference source con t ro l  charts f o r  

counting equipment are maintained t o  evaluate s t a b i l i t y  and response 

character is t ics .  

5) Laboratory Intercomparisons - ESG par t i c ipa tes  i n  the DOE-EML Labora- 

t o r y  Qual i ty  Assessment Program, and a lso par t i c ipa tes  i n  the DOE 

Environmental Dosimeter Intercomparison Project. 

6) Dupl icate Samples - Dupl icate samples are obtained monthly a t  randomly 

selected environmental sampling locat ions.  Analy t ica l  data are 

s t a t i s t i c a l l y  evaluated t o  determine the  co r re la t i on  coef f ic ients  for  

each media type f o r  the  annual sample set. 

7 )  Cal ib ra t ion  Standards - Counting standard r a d i o a c t i v i t y  values are 

traceable t o  National Bureau o f  Standards primary standards. 



CAL:FORiiIA REGIONAL WATER QUALITY iONTROL SOAR0 CRITERIA FOR 

'_ @!SEHARGING NONRADIOACTIVE CONSTITUENTS FROM ROCKETDYNE GIVISION, SSFL 

The d ischarge o f  an e f f l u e n t  i n  excess o f  t h e  l i r i t s  g iven i n  Table C - 1  i s  

p r o h i b i  te2 .  

TABLE C - 1  
NPCES N3. CA00-31309, EFFECTIVE 27 SEPTEMBER i976 

C o r s t i  t u e n t  

T o t a l  d i sso l ved  s o l i d s  

C k l o r i d e  

S51 f a t e  

Suspended s o l i d s  a 

S e t t l e a b l e  s o l i d s "  

B"? 
3 

3 i l  and grease 

C ~ ~ O X ;  ST 

F1 u o r i  de 

Q O ~ C S  

Residual c h l o r i n e  

Fecal c o l i f o m  (MPN/lOC ml)  

Sur factants (as MBAS) 

pii 

Eischarge Rate 
! 1 b/day 

30-day 
Average 

.Concectrat i  on L in i :  
(rng/li t e r )  

30-day 
Maximum 

0.1 9.3 

"jot a p p l i c a b l e  t o  d ischarges con ta in ing  r a i n f a l l  r u n o f f  du r ing  o r  
birrmec!iately a f t e r  per iods  o f  r a i n f a l l .  
Wastewater s n a l l  be considered adequate ly  d i s i n f e c t e d  if che media.: 
nunber o f  c o l i f o r m  z~rganisms does r.ot exceed 23 per  10G rl. 
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